

Which Audio System ? — A Tube-Checker Adapter — New Tube Chart 
A Midget "3-Tube" Superheterodyne— The Thermocouple "A** Unit 





► 



Radio Tubes — Foto-Lectric Tubes — Television Tubes 

Economic conditions have given marked impetus to the development of several special* 
purpose tubes of increased efficiency. Three new SPEED types have been announced 
— several others are nearing completion in the SPEED laboratories. 



TO THE RADIO TRADE: SPEED Radio Tubes will be displayed in Booth 40, Exhibition Hall 
and in Demonstration Rooms 718, 719, 720, Stevens Hotel, Chicago; RMA Trade Show, May 23-26, IncL 




NEW TYPES 

SPEED Type 256 

is an AC General Purpose tube 
with 5-prong base, similar to 
SPEED type 227, with im- 
proved characteristics. This 
new fast-heater tube is in a 
small bulb measuring only 
4%" overall. This efficient 
tube, with the others in its 
series illustrated below, will be 
widely popular in new 1932 
receivers. 



SPEED 
Types 257, 258 

are designed to replace types 
224 and 235 respectively in 
new equipment. SPEED type 
257 is an AC Radio-Frequency 
Pentode with a 6-prong base; 
SPEED type 258 is an AC 
Variable-Mu Radio-Frequency 
Pentode with a 6-prong base. 
These fast heater tubes measure 
only overall. 




SPEfcD Triple-Twin, an exclusive develop- 
ment of the SPEED laboratories. Type 295 
AC; type 291 DC; type 293 for automobile 
use. 



CABLE RADIO TUBE CORPORATION, 
Brooklyn, N. Y. 

Soncl me current bulletins on items checked: 
□ SPEED Radio Tubes □ SPEED Foto-Lectric Tubes 
□ SPEED Television Tubes 



Name 
Addrca 



City and State 



REGULAR TYPES 

Receiving Tubes 



General 


General 


A utomobile 


Spar ton Set 


AC Series 


DC Series 


Series 


Series 


224 


201A 


236 


S82B 


235 


199 


237 


S83 


551 


WDll 


238 


S84 


226 


WD12 


239 


S85 


227 


120 






245 


140 


Low Wattage 


Rectifier 


247 


112A 


Series 


Series 


171AC 


171A 






256 


200A 


230 


280 


257 


222 


231 


281 


258 




232 


282 




Triple-Twin 


233 




Special Amplifier 


Series 


234 




Series 


291 






210 


293 


Other new 


important types 


250 


295 


will shortly 


be announced. 



Foto-Lectric Tubes 

Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171 A tube and with plate current limitations in circuit of 
types 245 or 247. 

Crater type, in standard diameters of .015", .020", .030", .040". 
Other sizes available on special order. 

Send Coupon for Current Bulletins 

CABLE RADIO TUBEccp 

230-240 NO.NINTH JT. BROOKLYN, N.Y 
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Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
quipped and spe- 
iallv trained Radio 
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Service Men. 





MANY skilled Radio Service Men arc needed now to service 
all-electric sets. By becoming a certified R. T. A. Service 
Man, you can make big money, mil time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 
We will quickly give you the training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with "a mar- 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repairs. 
Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make* money out of 
Radio. Wiring rooms t'or Radio, installing and servicing sets few- 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . tfiose arc a few of the other 
ways in which our members arc cashing in on Radio. 
As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion ot the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest, 
quickest, best paying way for you to get into Radio is by joining 
the Radio Training Association. 



This amaziitp Radio Sot Analyzer phis the 
instructions given yon by the Association will 
transform yOn into an expert quickly. With 
it, you can locate troubles in all types of sets, 
test circuits, measure resistance and condenser 
capacities, detect defective tubes. Knowing 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Kadto Set 
Analyzer, yon will !>e able tu give expert serv- 
ice and make big money. Possessing this 
set analyzer ami knowing how to use it will 
be but one of the benefits that will be yours 
as a member of the U. T. A. 



Write for No -Cost Membership Plan 



We have worked out a plan whereby a membership enrollment need 
not cost you a cent. Onr thorough training and the valuable Radio 
set analyzer can he yours. Write at once and find out how easily 
both of these can be earned. 

Now is the time to prepare to be a Radio Service Man. Greater 
opportunities are opening up right along. For the sake ot extra 
money in vour snare time, bigger pay. a business of your own. a 
position with a future, get in touch with the Radio Training Associa- 
tion of America now. 

Send for this No-Cost Membership plan and Free Radio Handbook 
♦hat will open your eyes as to what Radio has in store tor the ambi- 
tious man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7 4513 Ravenswood Ave. Chicago, % 



Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7, 4513 Ravenswood Ave., Chicago. 111. 

Gentlemen: Send me details of your No-Cost 
Membership Enrollment Plan and informal ion on 
how to learn to make real money in radio quick. 



Name 



Address 



Litv 



State. 
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IN OUR NEXT FEW ISSUES: 

"I EQUALS E OVER R." A modern treatment of a funda- 
mental subject which directly concerns every phase of 
radio design, construction and repair. A "why" and 
"how" article. 



EDITORIAL: 

The Radio Tube Business.. 



By Hugo Gernsback 11 



NEW DEVELOPMENTS IN RADIO: 

The Latest Radio Equipment 14 

A Rochelle-Salt "Crystal" Reproducer By C B. Scott 15 

Two New Tubes By Louis Martin 16 

A Thermocouple "A" Unit By Dr. Otto Herman 23 

SERVICE MEN'S DEPARTMENT: 
A Universal-Range Ohmmeter 

By Bertram M. Freed and N. Arnold Gould 22 

Servicing Aviation Sets By Myron Eddy 24 

RADIO-CRAFT'S Tube Chart 26 
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TECHNICAL RADIO TOPICS: 

How to Build the "Megadyne" 1-Tube Pentode Loud- 
speaker Set By Hugo Gernsback 12 
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CONSTRUCTING AN A.C.D.C. PORTABLE RECEIVER. 
Complete details for building a compact, light-weight 
radio set suitable for use on either direct- or alternating- 
current power lines. The tone quality is remarkably 
good. 

AN OHM- AND OUTPUT M ETE R. Construction details 
for a new instrument design for the radio Service Man. 
Compactness and extreme utility are features of particu- 
lar appeal to the service technician. 

BUILDING AN INTERMEDIATE FREQUENCY OSCIL- 
LATOR. Two points of paramount importance to the 
Service Man building his own service oscillator — con- 
struction and calibration — are described by the author. 
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OPPORTUNITIES 






crre many 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
get your start in Radio — the fastest- growing, biggest money- making game on earth. 

Jobs Leading to Salaries oS $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester — as Radio Salesman 
and in Service and Installation Work — as Operator or Manager of a Broad- 
casting Station — as Wireless Operator on a Ship or Airplane, or in Talking 
Picture or Sound Work- HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

Ten Weeks of Shop Training 

Pay Your Tuition After Graduation 

We don't teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment — on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip- 
ment. Code Practice equipment, etc. You don't need advanced education or previous expe- 
rience. We give you - RIGHT HERE IN THE COYNE SHOPS — the actual practice and 
experience you'll need for your start in this great field. And because we cut out all useless 
theory and ouly give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 

And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment 

PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I'll take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter- 
ested in your future here is the chance of a life time. 
Mail the coupon today and I'll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually trasmit your own Television programs over our mod- 



ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don't waste time on 
useless theory. We give you the practical training you'll need 
— in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service forLife. And don't let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested— proven beyond all doubt. You can find out 
every thingabsol utely free. Just mail cou pon for my big f ree book! 
H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. B2-8H Chicago, 111* 
_Mail Coupon Today for All the Facts 

H. C LEWIS, President 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dent.B2.8H Chicago, 111. 

Dear Mr. Lewis: — Send me youi Big Free Radio Book, and 
all details of your Special Offer, including your "Pay After 
Graduate" offer. 



Name . 
Address 
City.... 



.State. 
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SEND NO MONEY-- 

Clip and mail to us the coupon below. We will send you either one 
or both books through the Express Company for your inspection. 
You have the privilege of keeping or returning th 





NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME 
NUMBER I OF THE OFFICIAL RADIO SERVICE MANUAL 
15 REPEATED IN VOLUME NUMBER II. 



..... Official 

. V Radio &P*fat 
/■■■-■■. ManinEV- : L 

■ ■ ; ■ ■ i " , jrui r> 



I 1/ you want a complete set of 
all Radio Diagrams, you must 
have both volumes in your file 



Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 




Volume I, 1931 Edition 



Volume II, 1932 Edition 



Briefly outlined below are the "high spots" that arc to be 
found in the 1931 Manual — the first complete radio service 
manual ever to be published. Over twenty -seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here are but a few of the subjects covered in tin* special 
course of instruction). 



Amplifiers 
Antennae 

Automotive Radio 

Condensers 

Detectors 

Kli mutators 

Meters 



Power -Supply Systems 

Radio Phonograph 

Equipment 
Resistors 
Short-Wave Sets 
Speakers 
Tubes 



Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that a Service Man 
or dealer would bp lust without it when called to service a *et. In- 
formation a Ik «ut new models which have lieen on the market rmly a 
few weeks are contained iti this hook. The 1932 Manual m.ike^ the 
service kit complete. 

The 19.12 Manu.il contains a Full Radio Service Guide and a Complete 
Directory of all 1931-19.12 Radio Diagram*, also model* of older de 
sign. K very erne in the Radio business should have a copy. Send for 
yours today! 

Partial Contents of Volume II 

A *tep-l»y-Mep analysis in servicing a receiver which embodied in it^ 
design every possible combination of modern radio practice: it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 

Chart showing the nperatiun of all type* of vacuum tubes, whether 
new, nld or obsolete. An exclusive resume of the uses of the Pentode 
and Variable- Mu Tubt-s and their characteristic*. 

Complete discussion of the superheterodyne and its inherent peculiari- 
ties. Also a special chapter on tools used on superheterodyne circuit*. 
Schematic diagrams and circuit?; complete with cfilor codings. 
Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converter^. 

Servicing and installation of public address system* and talking ma- 
chine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment: tube voltmeters, output 
meters, oscillators ami aligning tools, 

A full section on Midget radios — their design, circuits, and types. How 
to service them most economically. 

Hundreds of schematic diagrams of older r;idio receivers which have 
never been published. 

lilank pages fur recording notes, diagrams and sketches; these pages 
are transferable to any [tart of the honk. 
Coupon page for free questions and answers. 



$4.50 Complete with Supplements Mail Coupon TODAY! $5.00 Complete with Supplements 



650 PACKS 

(Complete with Supplements) 
Over 1,500 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x\2 inches 



GERNSBACK PUBLICATIONS. Inc. i 
| 96*98 Park Place, New York, N, Y, I 

I Cleave *entl me fnr FItKK Lnxwilml tb*> luniks | 
1 \ut\r ihiTkt'il lielmv. 1 urn lent a ml Unit I • 



I may examine them etirefully. ami slum Id I tie 
J tUU\ tr> kiei» them. I will pay T lie full e<Ki 
I |»lu* tlie few cent* fur i:irr\lriK iliurce*. This ■ 

ioflVr i* k'omi unly in the I'.S.A 
{ ) Volume I. Manual, nlth Supple- J 

n«'(it>, $4 rm 

> Volume II. 1932 Manual, with Supple- 



I < > 

I NAM B ... 
I AMMItKSS 



lilt- tit 
$*• I Ml 

noTii 



tu lie m .tiled Kn-e every d»> 
nook's roii $9. mi 



I 



OVER 1,000 PAGES 

(Including Supplements) 
Over 2,000 I)iagrams f Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 



■L 



www.americanradiohistorv.com 




THE ckUyfa SCOTT 
ALL • WAVE 



15-550 METERS 





in 


23 


m 



no 



SINGLE DIAL 

Proved by independent labora* 
tory tests and by practical use 
to be the greatest radio achieve* 
ment of all time! 

Such a receiver as the de luxe Scott All-Wave is still generally considered 
impossible. Yet, here it is! A 15*550 meter receiver without plug-in coils 
that tunes the whole range with absolute precision, on One dial — without 
the help of trimmers. But that's not all. The de luxe Scorr All-Wave 
incorporates far greater sensitivity, and obviously better selectivity than have 
ever been considered possible of attainment. And with it all, a tonal out- 
put that is guaranteed to be as perfect as the tonal input at the station! 

Here IS Sensitivity • • • 

*12/1000ths of a microvolt per meter at 1400 K. C and 6/lOths of a 
microvolt at 600 K. C. This is an average of several thousand times more 
sensitivity than engineers have ever considered practical. And this sensi- 
tivity would not be practical even in the de luxe Scott All-Wave were it 
not for the unique means by which this receiver lowers the natural noise 
level of reception. But it IS practical in the de luxe Scott All-Wave, 
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in 
stations, at most any distance, with local volume. Stations that no other 
receiver could ever hope to get, come in on the de luxe Scott All- Wave, 
with enough volume to be heard a block away! 

Entirely New Selectivity 

No receiver in existence today can demonstrate such ideal selectivity as the 
de luxe Scott All- Wave. *At 1000 K. C. it gives 4.5 K. C. separation 
provided the field strength of one station does not exceed the other by 
more than 10 times. It gives 9 K. C. separation when the field strength 
of one station exceeds the other 100 times. At 200 times field strength it 
separates by 10 K.C. At 5000 times field strength, the separation is 20 
K. C, and mind you — only One dial, and without trimmers 
of any kind! . 

Absolute Reproduction ! 

The over-all response of the de luxe Scott All- Wave, as de- 
termined by the sound pressure curve of the entire receiver 




including the speaker, proves the Scott All-Wave capable of absolute re- 
production. This curve is flat within plus or minus 2 deci bells from 30 
to 3000 cycles. This means that the human ear cannot detect any differ- 
ence or loss in frequencies between a selection as it is being played before 
the microphone and as it comes from the de luxe Scott All- Wave. 

Regular 'Round the World Reception 
Now Even MORE Enjoyable 

The standard Scott All-Wave of 1931 gave dependable, daily, 'round the 
world reception. This new de luxe Scott All-Wave brings in the entire 
world with perfect ease and convenience — one dial — no trimmers — no plug- 
in coils. From France to Japan — from England to Australia, and from 
Alaska to the Argentine — they're all on the single dial of the de luxe 
Scott All- Wave — waiting to thrill you as you've never been thrilled 
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon, 
Buenos Aires, Bogota, and dozens of others are within easy, dairy range of 
the de luxe Scott All- Wave 15-550 meter superheterodyne. 

Send the COUPON for Curves and Proof 

The story of Scott precision engineering as applied to the development 
and final attainment of complete perfection in the de luxe Scott All -Wave 
reveals the most outstanding radio facts of the day. The coupon will bring 
it to you Free — also unquestionable Ppoof that the de luxe Scott All- 
Wave Is the One receiver that can guarantee easy, enjoyable, dependable, 
daily, 'round the world reception. Clip the coupon. Send it now, 

* Measurements made by Radio Call Book Laboratory 



E. H. SCOn RADIO LABORATORIES, INC. 

4450 Ravenswood Ave., Dept. C-72, Chicago 



The E. H. Scott Radio Laboratories, Inc. 
4450 Ravenswood Ave., Dept. C-72 Chicago, III. 
Send me full particulars of the de luxe Scott All-Wave. 

Name 

Street 

Town . State 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 

OFFICIAL REFRIGERATION 

SERVICE MANUAL 

To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals % pages, has contained 
therein dozens of new models of recent manufacture which have Jieen placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing — diagrams to illustrate the essential parts, and simplified so that repairs can 
easily he made 

NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the book to those who order 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1,200 diagrams and over 450 pages. Its flexible, loose- 
leaf binder accommodates the extra pages verv easilv. When the material has been placed in 
the manual, vou will have a complete '1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL, 

Radio Service Men — Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 

THE idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Vet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
a set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple, 

™ once you get the hang of it. 



NOW* • 

OVER 1,200 DIAGRAMS 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 



The Official Rkfiuokration Service 
Maxim, has been edited by L. K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineer s. American 
Society of Refrigeration Knginecrs, The 
National Association of Practical Knginecrs. 
etc. 

In this Refrigeration Manual every page 
is profusely illustrated: every refrigerator 
part is carefully explained : diagrams are 
furnished of every known machine ; special 
care is given to the servicing end. The tools 
needed are illustrated and explained ; there 
are trouble shooting charts, and other ser- 
vice data. 

Remember there is big money in the re- 
frigeration servicing business. There are 
thousands of firms selling ret rigerators 
every (lay and they need to be cared for 
often. Eventually there will be more re- 

THE FIRST COMPLETE 
REFRIGERATION SER- 
VICE MANUAL 
PUBLISHED. 

Clip and Mail Coupon 
TOD A Y! 



frigerators than radios. Why not increase 
yonr earnings with a full or spare time 
business by servicing refrigerators. 

Here arc some of the important chapters: 

"Introduction to the Refrigeration Servicing 

llnsiness 
llistnry of RcfrifTtratinii 
["u tub mentals of Kef rige ration 
Description of All Known Types of Ketriyeni' 

ticm. 

Service Tools ami Shop Ivpiipuient 
Motors 

T rnn hie Shoot mg 

Unit Parts, Valves and Automatic Equipment 
M;ikes and Specifications of L'nits 
Manufacturers of C'ahiuets^ 
Kef ri^f rants and Automatic Kfjiiipment 
and Many other [miwrtaut Chapters. 

Several thousands of copies of the Official 
Rkfkickratio.v Service Mantai. have been 
sold; and there still remains the greatest 
opportunity for thousands more to learn how- 
to make more money in a short time through 
openings in this new field. 



GERNSBACK PUBLICATIONS. Inc. UC-732 
96-98 Park Place. New York. N. Y. 

I <mh-I»m* In*rt*u1tli remit r;ihf«' for $.".00 

(Hierk, *!;ifil|to or Mniu\v OtiI*t iir-f-fiHwl I for 
will Hi yim arc lit s**ml hw, !>■><; i to:? iirciwhl. mn> 
ropy v( tin* OFFICIAL KF.FHIOKIIATIOX SKK- 
VICK MA, ST A I., together with tho extra 96 
pages of new material at no extra cost. 
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a new Free service 



Booklets that will be mailed free to you if you send in coupon below 



46. SOUND PROJECTION CONTROLS 

This leaflet shows the correct connec- 
tions for all Centralab sound projection 
controls, which are ruggedly built units 
designed to withstand the hard usage 
which their particular application de- 
mands. It is a useful little piece of liter- 
ature for tin 1 sound projectionist and also 
for advanced experimenters and Service 
Men who encounter P.A. and motion-pic- 
ture amplifiers in their work. Central 
Radio Laboratories. 

47. SHALLCROSS RESISTANCE 

BULLETINS 

Bulletins No. 74, 151, and 100 contain 
much useful and practical information for 
the Service Man and constructor. No. 74 
describes the design and construction of 
an easily -made Wheat stone Bridge, the 
basis of which is a kit of highly accurate 
Akra-Ohm resistors. This brid^o las a 
measuring range from one ohm te ten 
megohms, which is sufficient for all ordin- 
ary purposes. No. 151 tells how a single 
Weston Model 301 Universal Meter may 
be used for six voltage and five current 
ranges, with the aid of suitable multipliers 
and shunts. No. 100 describes the general 
line of Akra-Ohm resistors and gives their 
full technical characteristics. ShaUvross 
MfO. Co. 

48. INTERESTING PHOTO CELL 

EXPERIMENTS 

This booklet describes a number of in- 
teresting and practical experiments with 
photo cells and relays. It tells how to 
use the LuxTron; How' to Light an Elec- 
tric Bulb with a Match; How to Make an 
Electric Light Turn Itself Out; How to 
Make Burglar Alarms and Fire Alarms; 
J low to Make an Alarm System for Public 
Garages; How to Make a Smoke Alarm; 
llow to Make a Turbidity Alarm; How to 
Construct a Weighing Alarm; Method of 
Lighting Stores for Police and Watch- 
man's Inspection: A Silencer for ltadio 
Announcers. iAixTron Mfff. Co., I nr. 

49. SPEED FOTO-LECTRIC AND 

TELEVISION TUBES 

Bulletin B describes the line of Speed 
photo-electric cells for television and 
talking motion-picture work. It includes 
full data on their dimensions and base 
connections, and also shows their charac- 
teristic curves for sensitivity plotted 
against light, output vs. illumination, and 
output per lumen vs. anode voltage. Two 
additional mult igra plied bulletins describe 
the wall electrode and crater type neon 
tubes for television receiving purposes. 
Cable Radio Tube Corp. 



I^dio(raft 

READERS' 
BUREAU 



On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of "Radio- 
Craft." The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 
If you are interested in subjects 
not listed on this page, write us 
and we will try to serve you. 

This Service is absolutely free to 
all Readers of "Radio-Craft." 

Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 



50. TRANSVERSE CURRENT 
MICROPHONES 

The transverse current microphone is 
so named because an electric current 
passes transversely across it, parallel to a 
silken diaphragm. The latter forms the 
front wall of a receptable tilled with car- 
bon granules. The transverse current is 
modulated by variations in pressure 
against the granules caused by the vibra- 
tion of the diaphragm in harmony with 
sound impulses. The operation of this in- 
teresting microphone is described in a 
six-page folder which every user of micro- 



RADIO-CRAFT 
Readers Bureau 



4C-54 



96-98 Park Place. New York, N. Y. 



rltasc send im free of charge the fol- 
lowing Ixtoklrt* indicated by numbers in 
j tin nuliHslied list altovc: 

! - 

I 

I 



Name . . 
I 

| Address 



City State. 



phoues will find worth reading. Amplion 
Products Corp. 

51. VITROHM LINE VOLTAGE 
REDUCERS 

Line voltage reducers are very profit- 
able items for radio dealers and Service 
Men. They are easily sold to owners of 
radio receivers, they take only a few sec- 
onds to install, and they perform a real 
service by protecting power transformers 
against high line potentials. This bulletin 
tells how the Ward- Leonard reducers are 
used, and lists the correct sizes and mod- 
els for about 150 broadcast receivers. 
Ward -Leonard ICh'ctrir Co. 

62. S-M GENERAL PARTS CATALOG 

The well-known line of Silver-Marshall 
parts and chassis is fully described and 
illustrated in this large 16-page catalog, 
which will be useful to every Service 
Man ami constructor for reference pur- 
poses. A few of the important develop- 
ments mentioned in it are: all-wave super- 
heterodyne covering from 200 to 550 
meters; a 11- wave "super" covering from 
200 to 20U0 meters; vario-mu super-hetero- 
dyne tuner; short-wave converter without 
plug-in coils; pentode automobile receiver, 
with remote control; 50-watt power am- 
plifier and complete public address sys- 
tems; and high-grade transformers and 
replacement parts. Silver-Marshall. U\<\ 

53. THE WUNDERLICH TUBE 

The new Wunderlich tube is a special 
purpose, high-<piality detector which com- 
bines full-wave rectification with a stage 
of audio amplification and provides the 
necessary voltage for automatic volume 
control, all within one tube structure. 
This unusual tube is named after its in- 
ventor, Norman K. Wunderlich, who, in 
cooperation with the A returns Radio Tube 
Company, has sponsored the development 
and commercialization of the tube and 
circuits for its use. Its theory of opera- 
tion is discussed clearly and thoroughly 
in two technical bulletins, one written by 
the Inventor himself and the other by 
Professor Frederick R. Terman of Stan- 
ford University. These are noteworthy 
contributions to tube literature. A ret urns 
Radio Tube Company. 

54. DU Bl LI ER TRANSMITTING 

CONDENSERS 

This is an engineering catalog of 
transmitting condensers of many sizes 
and types. The designs and specifications 
permit n wide choice of application and 
embody standardization of mechanical de- 
tails for economy and interchangeability. 
Dubilicr Condenser Corporation. 
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Build Yo u r 
CUSTOMERS 

X Revolutionary 

STENODE 



1 



V 




STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $1 5. 



The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 1 OKC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

5 0 0% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 



Made in England 



\onr genuine 
without the 
inventor's sig* 
nature* 




V Blue Prints - Data Book - Direction Book Now 3 



increased demand for Stenode Data Book, Instruction 
already sent in full price will receive our check for $5. 
come solely from Royalties paid us by our licensees. 



GERNSBACK PUBLICATIONS, Inc. 
98 Park Placo, New York, N. Y. 

Enclosed find Money Order, j Check, for 

$ Please forward me □ STENOTUBE, 

BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 
(Mike ail checks payaaie to Germ back Puuitcatians. Inc.) 
Name 



Street 
City ... 



State 



Book and Blue Prints permits our cutting former price in half. Those who have 
We are not interested in making profit from our engineering service. Our profits 

The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 



STENODE CORP 



OF AMERICA 



98 Park Placo 



GERNSBACK PUBLICATIONS, Inc. 



SOLE SELLING AGENTS 



Now York, N. Y. 



IF IT I S N'T 



STENODE IT ISN'T A MODERN RECEIVER 
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RADIO 



Manufacturers, Distributors, 
Jobbers and Dealers 



If in need of Service Men wire or write us and we will send you the name and 
address of Service Men in your city or vicinity. 

THIS SERVICE IS FREE TO THE RADIO TRADE. 

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc. 

98 Park Place, New York, N. Y. 



Radio Service Men — Join the ORSMA 



EVER since the appearance of the com- 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade ; and. as the complexity at electrical 
and mechanical design in receivers increases, 
an ever-higher standard ot (nullifications in 
the Service Man becomes necessary. 

The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
oi the country is forcing itself upon all who 
arc familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
us tn undertake the work of its 
organization. 



This is the fundamental purpose 
of the OFFICIAL RADIO SFR- 
VICF MEN'S ASSOCIATION, 
which is not a money -making in- 
stitution, or organized for private 
profit ; to unite, as a group with strong 
common interests, all well qualified Radio 
Service Men : to make it readily possible for 
them in keeping up with the demands of their 
profession: and. above all. to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac- 
turers, distributors and dealers. 

To give Service Men such a standing, 
it is obviously necessary that they must 
prove themselves entitled to it : any Service 



Man who can pass the examination necessary The following firms have cooperated with 

to demonstrate his qualifications will be us in formulating the examination papers, 

elected as a member and a card will be issued m< VntAvy UaOI(l , onM>rali(in . , lnHm ,oti o Mr n J 

to him under the seal of this Association, ituii.-r. xmtr* Mur. 

which will attest his ability and prove his VtT l^\V ^wSm^^Xvt^x^ 1 *^ J » Mr 

identity. Stnmibrrg-rarlxHi Teleiilmne MTk. <*o Rochester N. Y. 

Mr. K. S. Urmvnltijf. Srrvirr M«r. 

The terms of the examination have been <\,un u. Krmit-tiy. n»n».. smith iun.1. lnd. Mr. it. f. 

drawn up in co-operation with a group of Mi-Nwiiw. it.ni. xur. 

the best-known radio manufacturers, as well "^^u^^^ ' ra,m,en - N " J " Mr - 11 r " 

as the foremost radio educational institu- stew ; irt-w : irfhr Corporation, cni.acn. m. Mr t. n. 

t j ons Gotten, SrnJrr. M«r. 

11T , . The schools who have consented to act as 

We shall not attempt to grade the mem- an cxamination hoar(| 

hers into different classes. A , , . .... 

, „ -it i f i i Inlcnnitlonal < <>rr<-*ponoco<-<- School., rantun Penna. 

candidate will be adjudged as Mr. i>. k. ran««iu'r. nean. 

either passing or not passing. If ur.\ in^itntc-i. in... nvw York. N. Y. Mr. n. o. 

the school examining the papers t Wh ** m ' " f - , , , „ %i 

t1 «. «• 1 « i-a* 1 ll.iilln instltuir. Oakland. »'allf. Mr. T. T. 

OAO/O^IIE l )assc . s tllc P r °spcctive member as Timnchm. nin-riur. 

<*r!Z t , J T -"■ffi° Satisfactory, we shall issue to him ludlo Ttalnlnu Adulation of Atm-rica. Chicago, in. 

SERVICE HENS &n i(k>nti f lcation car( | |vith his Mr. A. O M..I,a»Mt. I'redilenl. 

.O . „ • Sfhool of Kngim-crins: or Milwaukee. Milwaukee. Wis. 

photograph. m». w. w.n*aih. i Trident. 

_ . , ,. , , Uailio rnlioef of Canada. Toronto. Canada. Mr. J. C. 

It the candidate does not pass wium. i*u«i«ient. 

this examination the first time, he mav applv luiji" unison, ym* Ki©ctri.»i Ahooi. nihaso. in 

e At • * Li Mr II 1". l.«-uK P'v-lilenl. 

for another examination three or six months 

^ atcr MAIL COUPON TODAY! 

There is absolutelv no cost attached to j"^ Vsso c Jat* i o n ! ne5 ' ^ MENS ™'*\ 

any service rendered hv the Association to I w New York. N. Y. I 

its m<»mbi»r<s im rlito* rnntrihittintm 1 w,sh to nin-oint* a meinher of >our Association. 1 

numntrs. IIO (lilts, no communions. IMra , p maJ| mc {he examination \m*r< and aiifill- J 

I cation Wanks. | 

If you wish to become a member, just j j 

fill out the coupon below and mail it to us. j Name * * j 

We will send you all the papers necessary | Address | 

to become a member. ■ j 

j Town State j 

— — /~ 
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. ... Announcing 

THE GREATEST RECEIVER 

in Radio History! 



All the Record-Breaking 
Performance of Past 
Models, Plus 



Perfect Automatic Voj/ume 
Coxtroi . 

Sensitive Visual (Meter) Tun- 
ing 

Five Variable-Mi; Ti kes 
Twin Grid Detection 
Three Stages of Push-Pull 
Variable Ratio Dial, 12 to 1 and 

36 to 1 
Micrometer Tuning 
Sensitivity Control 
New Low-Loss Tuning Assem- 

bi v 

All Wave Range 15 to 550 
Meters 

Extremely High Sensitivity 

Marvelous Tone Fidelity 

Eye Value Eoual to Finest 

Display Models 
Globe Circling Power 



"I have spent over twenty. five years in radio expert menta. 
tion t but every time I tune the NEW LINCOLN DELUXE 
SW-3 3, I simply marvel. The results of the first teat I 
gave this new model in my home, were simply unbelievable. 
An amateur station PY2BQ, Sao Paulo, Brazil came pounding 
in with the volume of a local. Pontoise, France came in for 
two hours without a sign of a fade with full volume, and 
Clear as a bell. South America. Europe. Australia all the 
same way. The new Lincoln has a register of musical fre- 
quencies 1 never heard equalled in any of the finest power 
amplifiers. 

It is a pleasure to recommend this great receiver to you. 1 ' 
W. H. Hoi lister. President, 
LINCOLN RADIO CORPORATION. 
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Lincoln DeLvixe SW33 

NOT JUST AN IMPROVEMENT— 
But a Radically New Kind of Radio Reception 

Records made by Lincoln Super-Powered receivers are well known 
the world over — records made by individual owners of Lincoln 
receivers right in the home, not by the manufacturer under favorable 
conditions! 



N 



FOR THE FIRST TIME startling new developments have 

OwiT been perfected by Lincoln engineers making possible the 
■ most sensational performance which has been the dream of 
T every radio fan. 

WHEN RECEIVER IS TUNED TO RESONANCE all back- 
ground noise is reduced to a minimum, and only the signal 
is heard. 

YOU CAN TUNE IN A LOCAL station, reduce volume to 
minimum and tune every channel with equal volume without 
touching the volume control. t 

YOU CAN ENJOY PERFECT AUTOMATIC VOLUME 
LEVEL on short-wave signals. 

YOU CAN TUNE TO PERFECT resonance by meter, 
producing complete register of musical frequencies impossible 
to adjust by ear. 

YOU CAN HAVE AUTOMATICALLY INCREASED sen- 
sitivity on low volume for the first time eliminating static 
and noise. 

YOU CAN HAVE AUTOMATICALLY INCREASED 
handling power on strong signals, 

YOU CAN HAVE FIDELITY and marvelous tone quality 
over a wide range of musical frequencies. You can have 
automatically increased bass register at low volume, just the 
reverse in any other receiver. 

YOU CAN HAVE FINE MICROMETER TUNING FOR 
SHORT-WAVE (36-1) or a normal ratio for broadcast. 
YOU HAVE TREMENDOUS SUPER. POWER for any 
volume at any distance with high sensitivity. 

Whatever you have heard or experienced in Lincoln or any other 
equipment, just add a few of the above revolutionary developments, 
and imagine what a great receiver you can own. 



LINCOLN RADIO CORPORATION 
Dept. R07, 329 S. Wood St., Chicago, III, 

Please send literature to 

Name 

Address 

City State 



RADIO-CRAFT for JULY, 1932 



LINCOLN 

Defuxe Receivers 



www.americanradiohistorv.com 




Takes the Resistance Out of Radio 1 



Editorial Offices: 96-98 Park Place. New York. N. Y. HUGO GERNSBACK, Editor 
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THE RADIO TUBE BUSINESS 



An Editorial by HUSO GERNSBACK 



THAT the recent economic situation has disastrously 
affected practically every business and industrial or- 
ganization in the country can hardly be denied. 
The radio business is no exception to the rule. Yet, 
generally speaking, the industry as a whole has not fared 
so badly as some of the other industries, with the possible 
exception of the radio tube business* 

Radio tube manufacturers have had exceedingly bad 
times, much worse than they should have had, and if I 
use strong language in the succeeding paragraphs I do so 
solely with the hope that the tube industry will see the 
light and change their present methods of doing business. 

I do not believe that there is another industry, anywhere, 
where manufacturers appear to deliberately go out of 
their way to make it difficult for the trade ami the ultimate 
consumer to use their merchandise. Seemingly, every con- 
ceivable obstacle is put in the way of t he trade with a 
thoroughness that would be admirable if the tube industry 
had no thought in mind except self-destruction. 

Fully ninety percent of the tube manufacturers today 
seem to have no fixed policy regarding the marketing of 
their merchandise. They will glibly tell you that sales 
are made either through the jobber or to the set manu- 
facturer. It is true that the set manufacturers use large 
quantities of tubes; as to the radio jobber, of course, he 
does not use tubes, he only buys them to sell to dealers- 
who sell them to the public. But, most of the tube manu- 
facturers, until very recently, have entirely disregarded 
some 65.000 Service Men who really have the last word 
in the matter for they are the ones who either make or 
kill the reputation of a tube, When a Service Man is 
called in by a set owner, you may rest assured that the 
owner will buy the tube recommended by the Service Man 
and XC) OTHKIl TUHE. The majority of tube manufac- 
turers seem to be entirely ignorant of this fact, Kven at 
this time, tube manu fact lire rs do not seem to know that 
the majority of tubes made in the United States today are 
sold by these self-same Service Men. This being the ease, 
do the tube manufacturers make any strenuous effort to 
win the Service Man's good will? Positively not! They go 
out of their way to make it difficult for him. — (and for 
that matter the ultimate consumer as well) to buy their 
tubes. 

With the multiplicity of radio tubes in use today, a tube 
manufacturer does everything in his power to bewilder 
and befuddle the Service Man. The majority of the tube 
manufacturers, with appalling thoughtlessness give no in- 
formation whatsoever about their product, and seemingly 
keep the Service Man and ultimate consumer purposely in 
the dark regarding the functions and adaptability of their 
tubes. Pick up the average independent tube and you will 
find printed on the carton the legend "so and so — UX-222." 
and that is all. Xo information slip accompanies the tube 
containing data as to its function, bote the tube should be 
vscd. irhat its voltage requirements are. bote much current 
it draws, ana* a number of other points of vital importance 
to the Service Man and to the ultimate user. 

Imagine a photographic film manufacturer putting out a 
carton of films giving nothing but the name of the manu- 
facturer and the caption — "Monochromatic Film!" How 
much business would the film manufacturer do if he used 
such methods? 



Of course, the most successful tube manufacturers are 
not in this class because they supply, with every tube, an 
instruction sheet giving reasonable data about the tube 
itself; but these tube manufacturers are the exception 
rather than the rule. The so-called independent tube manu- 
facturers seem to know nothing at all about this. One or 
two others print some very meagre data on tin* carton, but 
there is not a tube manufacturer today who gives real 
honest-to-goodness data that every Service Man. every ex- 
perimenter and every set owner, technically inclined, is 
trying to get. 

Then' is a tendency to further befuddle the ultimate user 
by putting out new tubes with weird number and letter 
designations that mean nothing to the user. No effort is 
made, even by the foremost tube manufacturers, to tell the 
consumer that a particular tube might be substituted to 
advantage for an older typo. There are a number of tubes 
that are interchangeable, but the tube manufacturers keep 
the secret to themselves for apparently > unfathomable 
reasons. Kven with the newer tubes, no information is 
given on the carton and no information slip is included 
with the tube. Recently a large tube manufacturer brought 
out a brand new tube that is supposed to be revolutionary, 
but one must obtain their catalog and read about it in order 
to determine what it is all about. The cathode, in this in- 
stance, is connected to the cap of the tube — an unusual 
thing; but the information does not come with the tube, 
one must send for the firm's catalog to find out about it. 

When will tube manufacturers wake up and understand 
that with such a highly technical article as a tube one 
cannot give too much information? When will they supply 
diagrams, packed in with the tubes, that will give AM, the 
important technical data necessary to an understanding 
of the functioning of a particular tube? 

When will tube manufacturers get together and stand- 
ardize tube numbers to conform with their characteristics? 
This was formerly done, but of late, many manufacturers 
of new tubes have deliberately gone out of their way to 
create new number and letter designations for their tubes, 
making it impossible for anyone not having the manufac- 
turer's literature, to secure the necessary information 
which can only be had by correspondence, and not always 
then. 

It would also be a simple matter for tube manufacturers 
to devise an entirely new means of branding their tubes 
so that the user, even if he loses the slip that might accom- 
pany the tube, would still know the characteristics of the 
tube. For instance, take the UX-222. This means nothing 
to the ultimate user. He does not even know what voltage 
the tube is supposed to work on. Would it bo so difficult 
to label the tube or stamp right in the socket the following? 

UX-222 FH.a-V.— 0.132-A. 
Then, six months later, when the tube burns out, the user 
of the tube would know that K stands for Filament; 3.3 
stands for Voltage and 0.132 stands for Amperes. 

It is conceivable that, by that time, there will be a new 
tube supplanting the 222. The user of the tube would then 
have no difficulty in picking out a suitable replacement tube. 

Ihit I have little hope that any of these suggestions will 
be carried out until such time as the tube manufacturers 
wake tip to the facts or realize the folly of their ways. 
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At the left, front view and at the right, rear view of the "Megadyne." Despite its utter simplicity, it gives real one-tube loud-speaker reception. 
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THE "MEGADYNE 

ONE-TUBE PENTODE LOUDSPEAKER SET 



■ |N this article, the author describes the 
| first practical one-tube loudspeaker 
set using the new tubes. During the past 
few months, the set has been tested ex- 
perimentally in a number of locations in 
the metropolitan New York district by 
several independent experimenters. In 
all instances, the performance of this lit- 
tte set was astonishing; not only does the 
set bring in all locals on the loudspeaker 
with sufficient votume to fill a large room 
comfortably, but distant stations have 
also been received on the loudspeaker. 

In New York City, such stations as 
KDKA Pittsburgh, WTAM Cleveland, 
WBZ Springfield, WTAC Hartford, Conn,, 
and many others were received with fair 
loudspeaker strength. 

Experimenters and fans who have 
looked forward to a REAL one tube set 
now have their wish fulfilled. 




Fig. 1 

Illustrating the use of a crystal and tube. 



THE advent of the new anil more 
efficient tnbes lias made it possible to 
build radio sets which were not 
dreamed of five years ago. 1 have 
often stated editorially that the radio art 
is headed in a direction where in a few 
years, it will be possible to obtain as 
much volume from a single one-tube set as 
we formerly obtained with a seven- or 
ten tube set. 

During the past two years, the trend in 
this direction has been unmistakable, 
We now have four-tube sets that out- 
perform the seven- and ten-tube sets of 
three or tour years ago. 

Of late, there has arisen an urgent de- 
mand for a (food one-tube set. There still 
seem to be, not only hundreds, but actu- 
ally hundreds of thousands of experiment- 
ers and fans who wish to experiment with 
one-tube sets that they are able to con- 
struct themselves. The old fascination is 
still alive, and incidentally, it should not 
be forgotten that a new crop of radio ex- 
perimenters comes along every year, all 
willing and eager for something new to 
play with. Xatnrally, for them, the old 
"one-lungers" hold little interest, they 
want, and must have — something new and 
more efficient. The new tubes which hav< 
been announced during the past year are 
an answer to this prayer. 

Development of the Megadyne 

Several months ago, I started to experi- 
ment with the idea of producing a one- 
tube loudspeaker set that would actually 
work and could not be classed as "tricky/* 



By HUGO GERNSBACK 



T thought that the efficiency of the new 
tubes would make this possible, A few 
of them were tried in all sorts of circuits, 
but it was found that no matter how good 
the usual circuit arrangements were, the 
volume that could be obtained from a 
loudspeaker was not sufficient to call it 
loudspeaker volume, 

1 then resurrect ed my old Intvrflrx idea, 
a circuit that I devised in 1925, This cir- 
cuit was exceedingly popular at the time 
and several hundred thousand receivers 
using this circuit were built all over the 
world. To those who have forgotten the 
circuit, and to those who were not in 
radio at the time, I outline the circuit 
herewith in its fundamentals: 

Figure 1 shows how the crystal detector 
is connected directly into the grid of a 
tube. The circuit is not of the reflex type, 
nor is there regeneration in any form. 
The crystal in the grid circuit acts as the 
th'tcrtor. while the vacuum tube acts as an 
innpliflt'r. The amplification obtained, de- 
pending upon the sensitivity of the crys- 
tal, is from 10 to 20, ami may he greater 
in some cases. In other words, by using 
a crystal detector, the addition of the tube 
will give real amplification. The circuit is 
remarkable in that there is no distortion 
and the reception of the signal is clearer 
than when the tube is used alone; it be- 
ing well known by radio engineers that 
the present vacuum tubes are poor detec- 
tors, whereas, due to the perfect rectifica- 
tion possible, there is nothing better than 
a crystal detector for clarity. 

A surprising thing about this circuit is 
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Fig. 2 

Complete schematic circuit of the "Megadyne.* 



that the addition of the crystal, for rea- 
sons unknown, immediately makes the 
circuit one that can be used for DX pur- 
poses. The curiosity lies in the fact that 
the crystal detector, by itself, normally 
has a range of about 25 miles; a good 
tube by itself, without regeneration, has a 
range of not more than 50 miles; yet the 
two together, if coupled as shown in Fig. 
1. have actually brought in statiojis as far 
as 1,100 miles away without regeneration. 
Of course, it is not possible to do this 
when the local stations are on, it must be 
done after midnight when all locals have 
gone off the air. 

The Interflex system is made use of in 
the Megadyne ( mcgas, the Greek for great ; 
dyne from the Greek for power) and the 
results are astonishing. The final circuit of 
the one-tube loudspeaker set is illustrated 
in Fig. 2. It will be seen immediately that 
an entirely new circuit is used and. as a 
matter of fact, it will be noted that the 
tube works "backwards/* The positions 
of the screen-grid and the control-grid 
have been reversed; the writer found that 
in practice this combination gave far 
greater amplification than the straight cir- 
cuit. The reason for this is probably to 
be found in the better utilization of the 
space charge. If we look into the inside 
of the '38 tube we see that the arrange- 
ment of the elements are as shown in 
Fig. 3. It will be noted that with the 



writer's connection, a sort of "electronic 
suction" effect takes place in that more 
electrons are used and liberated faster, 
giving rise to greater electronic action 
which consequently gives rise to greater 
volume in the loudspeaker. 

The set I am describing in these pages 
has purposely been kept simple, and I 
have gone back to a fashion that was 
popular years ago, that is, utilizing a 
wooden board and an insulating panel in- 
stead of the present-day metal chassis ar- 
rangement. 

I chose the simpler form because I felt 
that it would be easier for the majority of 
constructors to build the set in this man- 
ner. Of course, those who wish to build a 
more elaborate one may easily do so. The 
set described here is of the battery type 
because a one-tube loudspeaker set will 
only function with a battery. In the next 
issue, however, I will show how to build 
the same set to work oil a 110-volt, A.C. 
line; it will no longer be a one-tube set 
because you must have a rectifier tube, 
and it thus becomes, properly speaking, a 
two-tube set, although it uses the self- 
same tube in the radio end- 
When building the Megadyne set, be 
sure to follow the circuit exactly, and for 
best results use the parts specified. 

Remember, this is a one-tube set, and 
the first consideration is to conserve every 
bit of radio energy, because you haven't 
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Fig. 3 

Drawing illustrating the action of the tube in Mega* 
dyne circuit. At A it the signal to be heard which 
is applied to the tube having a normal distribu- 
tion of current as indicated at 8. During the posi- 
tive parts of the signal, the current density in the 
tube increases as shown at D, and during the nega- 
tive portions the current density decreases as shown 
at E. Thus the tube amplifies the signal exactly as 
it comes from the crystal. 

much to start with. You will find, more- 
over, if you use the usual arrangement of 
primary and secondary, that you will lose 
just about 50 percent of the volume. For 
this reason, I found it necessary to use 
the arrangement shown in the circuit 
which compensates for most of the losses 
that are usually common in other circuits. 
(Continued on page 43) 
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Complete pictorial layout and electrical connections of the receiver. 
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THE LATEST 
RADIO EQUIPMENT 



NEW SERIES OF NA-ALD ADAPTERS 

THK Alden Manufacturing Co. an- 
nounces the new series of adapters, 
suitable for tour- five- and six-prong tubes, 
illustrated below. Reading from left to 
right in the upper row there are: 

First, the 9i35DS; for Supreme set test- 
ers mew models) that have an extra wire 
in the cable which is connected to the 
latch. This five-hole, six-prong adapter 
is all that is necessary to test six-prong 
tubes. (The suppressor grid connects to 
the center post.) 

Second, the 964DS adapter; for use with 
the new 9061. analyzer plug. It has a 
four-prong bottom and a six-hole top with 
a center stud; suppressor-grid contact is 
dead. 

Third, the 965DS; for use with the new 
906L analyzer plug. It has a five-prong 
bottom and a six-hole top with a center 
stud; suppressor grid contact is dead. 

Fourth, the 965KS; a tube checker 
adapter. It has a five-prong bottom and 
a six-hole top; the suppressor-grid eon- 
tact in the top is connected to the cathode 
prong of the UV base. 

Fifth, the 966; for Ilickok and other 
testers. It has a six-prong bottom and a 
six-hole top. 

On the lower row, reading from left to 
right, there are: 

First, the 982: for testing the new 82 
mercury- vapor rectifier. It is equipped 
with a toggle switch which gives a read- 



ing of first one and then the other plate. 
It is equipped with the proper resistors 
for satisfactory operation. 

Second, the 9C5DW; built in two sec- 
tions and used for testing the new 57- 
and 5S-type tubes. This adapter is to be 
used with plugs not having a latch lock. 

Third, the 905DSW; same as the 965DW 
above, except that it is to be used with 
plugs having a latch lock. 

Fourth, the 966SL; for use with Hickok 
and Radio Products instruments. It is 
equipped with a five-prong bottom and a 
six-hole top; the suppressor grid is 
brought out to a 6-inch lead terminating 
in a phone tip. 



3CA VICTOR "R-78" 

ANNOUNCEMENT of a new receiver 
incorporating radical advances in cir- 
cuit design that are hailed as the most 
important since the advent of socket op- 
erated receivers, has been made to the 
trade by the RCA Victor Company, Inc. 

The new receiver which will be known 
as the KCA Victor R-78 embodies an en- 
tirely new circuit utilizing li' new tubes. 
Heeause the unique features of the new 
circuit have resulted in many major 
acoustic Improvements, the new receiver 
has been termed the "Hi-Acoustic Radio/' 
According to its sponsors, the new Ri- 
Acoustic circuit provides twice the power 
and twice the tone range of ordinary re- 
ceivers, hence the use of the prefix "Bi." 



Tone equalization, automatic tone com- 
pensation, dual automatic volume con- 
trol, increased musical range and the ap- 
plication of the new class "TV* radio am- 
plification are important factors in this 
new radio, according to the announce- 
ment. 

Among the features which stand out 
as major developments are: 

(1) The application of the principle 
of class R audio amplification which 
makes it possible to provide within the 
confines of a comparatively small radio 
cabinet, and at an economical cost, a sys- 
tem of superior amplification that has 
an output of over 10 watts. 

(2) Automatic Tone Compensation, by 
means of which the reproduction of high 
and low frequencies are automatically bal- 
anced at every level of volume. 

(o) A new system of cabinet tone sta- 
bilizers which eliminates the "booniy 
bass" and the "shrill highs** to preserve 
the crystal clearness of the original tones. 

(4) Dual Automatic Volume Control 
which is instantaneous in its operation 
and holds the volume at an absolute level 
over the entire operating range. More 
important, it effectively suppresses noises 
between stations. 

(5) Extended Tone Range which makes 
possible the reproduction of an additional 
octave at each end of the tonal scale. 

Perhaps the most important feature of 
this new receiver is the exclusive use of 
the new tubes including the "82" rectifier. 







New Series of Na-Ald Adapters 



RCA Victor R-7S 
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Fig. B 

Picture of the new Crystal speaker which is 
bound to be used in all receivers that require 
a maximum of sensitivity. 



THE ROCHELLE-S ALT 
CRYSTAL REPRODUCER 

A revolutionary idea in commercial 
reproducer design. A Rochelle-Salt 
Crystal, of improved construction, 
mechanically coupled to a cone gives 
remarkable clarity and volume. Con- 
suming no power, it has high efficiency* 

By C. B. SCOTT* 
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PIKZO electricity, a phenomenon well 
known to most radio engineers, 
demonstratable in quartz and other 
crystals, is present in much greater 
quantity in Rochelle-salt crysttils. Until 
quite recently, however, it had been im- 
possible to obtain these crystals in size 
and quantity to make their commercial 
application practicable. At last, a process 
has been developed for growing large, 
homogeneous crystals, and methods have 
been devised for machining and shaping 
them into usable sizes and shapes. 
Direction of Motion 
The Type K-95 "Crystal Reproducer,*' 
illustrated in Figs. A and H uses a double 
or I *bimorph" crystal element consisting 
of two slabs 2Vir x 2% x Vfc-iit. thick, 
metal-foiled on each surface, and 
cemented together in opposition to each 
other so that a torsional motion of the 
combined slabs, illustrated in Fig. 1 
results; when three corners of the ele- 
ment are held semi-rigid, the vibration of 
the fourth corner is in a direction vertical 
to the flat surfaces. (This action is simi- 
lar to that in thermostats, where the ex- 
pansion of one metal ami contraction of 
the other in one r parallel] plane, pro- 
duces a "wiggling" motion in another. 
Vrchniral Editor.) 

This corner is fitted with a metal cap 
provided with a connecting link which in 
turn is soldered to a tone arm, providing 
a mechanical amplification of motion of 
2V 2 to 1. 

* Brusii Development Co. 



The end of the tone-arm is then fast- 
ened to the center of a conventional 
paper cone and results in a very light, 
compact reproducer, suitable for general 
nse, with an outside diameter of 9V£ in,, 
a depth overall of 3% in.; and a weight 
of two pounds (as compared with the 
typical "dynamic" type of reproducer, 
weighing approximately 5\& pounds). 

The "crystal" reproducer has several 
advantages from the electrical point of 
view. 

It is voltage-operated and the power 
consumption is very low, as it requires 
neither field eurrent nor polarizing volt* 
aye. For this reason it has been recog- 
nized as being especially valuable in 
multiple reproducer work, such as instal- 
lations in schools, hotels, and hospitals. 
Due to its very high "sensitivity," sev- 
eral may be operated on the same power 
required to operate one of the present 
type of reproducers. Likewise in this 
type of installation, one of the important 
factors is that there be a minimum of 
service and repair work. "Crystal" re- 
produeers have hern operated for a con- 
tinuoux period of four years under a wide 
variation in temperature and. humidity 
rhangr, with no deterioration in output. 
Frequency Range 

The "crystal" reproducer rovers a much 
wider rantje of frequeneies than is now 
covered by the present types of repro- 
ducer units. The Uochelle salt crystal 
itself is responsive from 0 to 500,000 
(Continued on page 54) 



Fig, 1, right. The speaker's crystals. 
Fig. 3, left. Impedance variations. 




Fig. A 

This speaker was tested by RADIO-CRAFT and 
found to have excellent tone quality and volume. 
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TWO 

NEW TUBES 



Two new tubes, a 6-3-voIt A.C.- 
D.C. output pentode and a 
high - voltage mercury - vapor 
rectifier, are discussed by the 
author in this interesting article. 



By LOUIS MARTIN 



p, 




AST issues of Radto-Craft have con- 
tained articles describing the character- 
istics and uses of all of the new tubes 
which have been announced. There re- 
main to be described but two more tubes 
in order to complete the announcement. 

The 41 A.C.-D.C. Output Pentode 

Figure A illustrates a new A.C.-D.C. 
Output Pentode, which is capable of de- 
livering 1.2 watts of undistorted power 
output. As may easily be seen, the tube 
uses the new six-prong socket which is 
described elsewhere in this issue, has a 
black cylindrical plate and is designed 
mainly for automotive use. 

Previous types of automotive tubes, al- 
though equipped with heaters, were un- 
suitable for A.C. operation. This has 
rather limited their use to receivers em- 
ploying D.C. for the filament supply, as 
a consequence, they have not been used 
extensively. This new tube is certainly 
a step forward in the right direction; 
it may be used with either an A.C. or 



Flo* A 

D.C. filament supply insuring at the same 
time a minimum of hum in the output. 

Figure 1 shows a family of plate volt- 
age — plate current curves of this new 
tube. A load-line of 11,000 ohms is drawn 
through the operating point as shown in 
the same figure. This line shows that 
if a resistance of 11.000 ohms is connected 
in the plate circuit of the tube, a "B" 
potential of approximately 360 volts will 
he required in order to secure the rated 
voltage of 1G7.5 on the plate. As in all 
pentodes, the characteristic dip in these 
curves are missing due to the action of 
the suppressor grid. 

As stated above, a six-prong base is 
used: socket connections are shown in 
Fig. 2. As in other pentodes, the 
sereen-grid is connected directly to the 
same "W* supply point used for the plate 
circuit. The characteristics of this tube 
should make it especially adaptable for 
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Fig. B 

short-wave receivers because of its low 
grid plate capacity — .5-mmf. The charac- 
teristics of this tube are as follows: Fila- 
ment voltage, 6.3 A.C. or D.C. ; filament 
current, .75-ampere; grid-plate capacity, 
.5- mint; input capacity, .75-mmf; plate- 
cathode capacity, 8.6 mnif; grid bias, — 
12.5 volts; plate potential, 167.5 volts; 
amplification factor, 215; internal plate 
impedance, 120,000 ohms; mutual conduc- 
tance, 1800 micromhos; plate current, 
16.5 ma.; screen-grid current, 2.5 ma.; 
load impedance, 11,000 ohms; maximum 
undistorted output, 1.2 watts. 

An interesting set of curves is shown 
in Fig. 3. They show the variation 
between power output and distortion as 
the load impedance is varied. The dotted 
set of curves show the above variation 
with a control-grid bias of -10 and a plate 
and screen-grid voltage of 125. The solid 
lines show the same variation with the 
rated constants applied, that is. control- 
grid voltage -12.5 and plate and screen- 
grid voltages 167.5. From this latter set 
{Coutinurtf on page 53) 




Fig. 1, above. Output curves of the new 41 
pentode. 

Fig. 2, left. Socket connections of the 41* 
Fig. 3, center. The tube's dynamic character* 
istics. 
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PENTODE, CLASS B or 
TRIODE AUDIO SYSTEMS— 



A comparison of the distortion in 
each of three available systems. 



AS is customary, tube manufactur- 
ers have taken sixty days ahead 
of the trade show as the time to 
* introduce several new tubes, 
three of them being only improvements 
on existing '24. *27, and *35 types, and as 
such not really needful of special atten- 
tion at the moment. The remaining two, 
the new '46 class H output tube and the 
new '82 mercury vapor rectifier tied to 
the '46 bring up a timely consideration 
of the available audio channels for home- 
radio receivers- 
Audio power-output stages can today 
be divided into three general classes: 
straight, triode push-pull; pentode push- 
pull, or parallel; and the new class B 
push-push. The merits and possibilities 
of these three systems are worthy of spe- 
cial attention, particularly as in com 
sumer and trade advertising of differ- 
ently equipped radio receivers, at least a 
little not particularly clear sales ballyhoo 
is bound to be indulged in. Considering 
high quality A.C. sets designed for home 
use, it is possible to classify the three 
available systems as: 

(a) '45's in push-pull (triode); 

(b) *47*s in push-pull or parallel (pen- 

tode) : 

\c) '46's in push-push (class B). 

The snap conclusion that the first clas- 
sification (a) is Class A audio amplifica- 
tion since the last (c) is Class B. should 
not be arrived at in considering these 
three classifications; for no past set has 
employed what may be properly termed 
Class A amplification. For instance. 
Class A audio amplification may be dc- 
seribed as the condition where the fixed, 
negative grid-bias of a tube is so set that 
signal excursions vary the grid positive 
and negative between the limits set by 
the straight portion of the grid voltage- 
plate current curve. Distinguished from 
this Class A condition, where a positive 
grid excursion accompanied by grid cur- 
rent is anticipated and provided for. the 
type of triode audio amplification util- 
ized in the past has been predicted by 
setting the fixed grid-bias at a point sub- 
stantially midway between zero bias 
(above which grid current will be drawn) 

♦Pri'sidoiit, Silver Marshall, Inc. 
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Schematic illustrating the voltages in the new 
S.-M. amplifier. 




1.0 

WATTS OUTPUT 



Fig. 1 

Curves showing the relative distortion of the 
three systems. 

and the bend at the negative end of the 
grid voltage-plate current curve. 

Class H or push-push audio amplifica- 
tion with previous tubes has involved set- 
ting the bias of the tubes practically at 
the negative cut-off point, so that as the 
signal excursion runs one grid so nega- 
tive that it nits (.ff plate current, the 
other grid runs progressively posit ive. In 
order to utilize tin* full hnvjth of the 
straight portion of the grid voltage- 
plate current curve, the grids will, of 
course* run positive. 

The new *4*j Class H tubes, however, 
operate at zrro /fjrvrf <jrh1-bUis. and as 
practically all of their operative excur- 
sions will, therefore, be positive, quite 
considerable grid current will be drawn 
as compared to conventional power tubes 
used as Class B amplifiers, and conse- 
quently input coupling transformer costs 
will soar, if satisfactory voltage regula- 
tion is to be obtained. 

The relative merits of the three systems 
which, it is now seen, can be divided into 
four groups, can be pretty well grasped 
by comparing the maximum undistorted 
power output, the harmonic distortion 
percentage for generally used power out- 
put levels, and power sensitivity. 



Harmonic Distortion 

Harmonic distortion can be quite an- 
noying, and the l.lt.E. has arbitrarily 
standardized upon the level of 5 percent 
as the maximum allowable; the maximum 
undistorted power output rating o£ all 
tubes being based on this maximum har- 
monic distortion figure. Whether this 
rating is allowable is a very debatable 
point, but it is the generally accepted 
allowable maximum. The writer has 
found, however, that the harmonic dis- 
tortion allowable without unpleasant ear 
reaction will vary considerably with note 
pitch, note combinations and volume lev- 
els; in general it being less noticeable at 
high volume where it is masked by 
speaker distortion, lie has reached the 
general conclusion that at home enter- 
tainment levels for really pleasing qual- 
ity. 5 percent is too high, 1 to l l7 2 percent 
is about all that should be permitted for 
really high quality reproduction at home 
volume levels. 

Power Sensitivity 

Power sensitivity is a means of indi- 
cating the ratio of input voltage required 
for a given power output, and might be 
termed a means of expressing efficiency 
in terms of input voltage plotted agaiust 
power output. Its greatest value is in 
determining the voltage required to drive 
the output stage, and deciding whether 
this can be provided economically and 
adequately by the available preceding 
circuit. 

The chart below gives a good idea of 
the relation of these values for the four 
available systems. 
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A PRACTICAL "3-TUBE" 
SUPERHETERODYNE 



By H. G. BOYLE* 



THERE has been an increasing de- 
mand, <jf late, for smaller and sim- 
pler receivers of midget construc- 
tion. The problem is t<> design a 
receiver of the greatest efficiency with 
the least number of parts. As a rule, the 
very small sets were simplified versions 
of the larger sets; the same circuits being 
used without any changes from standard 
practice. 

After a few preliminary attempts wen* 
made to build a small receiver along 
standard liin>s, it became apparent that 
some radical steps must be tiik<>n in order 
to obtain satisfactory results. The fol- 
lowing outline will cover the system de- 
veloped which has a far greater efficiency 
than any other arrangement of a like 
number of tubes and parts. 

The Detector-Output Tube 

As the first step toward the solution of 
the problem it was believed that if the 




Illustration showing the comparative size 
of the "Tynamite." 
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Fig. 3 

Relation between power output and load 

impedance. 
♦Crosley Radio Corp. 



second detector of a superheterodyne were 
replaced by a combination detector and 
output tube, a considerable saving would 
be immediately effected. 

If the plate-current characteristic of 
the type '47 tube (pentode) be examined, 
it will be found that a "knee" or bend 
occurs at a convenient operating point. 
The plate current flowing at this operat- 
ing point (grid bias) is sufficient to pro- 
duce the proper bias across a resistor con- 
nected in the filament circuit of the pen- 
tode. This knee may be used for detec- 
tion pur posies, and the output of the tube 
fed directly into the output transformer 
of the receiver. With this arrrangement. 
it would be possible to develop an out- 
put-power about equal to that which would 
be obtained were the tube used in the 
conventional amplifier circuit. 

Curves were then run to determine the 
correct value of bias resistor for the best 
balance between power sensitivity and 
overload, i Overloading occurs when an 
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Fig. 2 

Curve showing the variation of grid bias with 
signal input. 
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Fig. 5 

Curve showing the magnitude of the 
out-of -phase voltage. 



increase in signal strength produces a 
distorted signal in the output,) Fig, 1 
shows the relation between grid bias and 
plate current of a '47 pentode. It is seen 
that with a bias of 25.52 volts, the plate 
current is 5.8 ma., and that a 4,400 ohm 
resistor in the filament circuit of the 
tube would give the desired bias, 1 4400 
x 5.8 1000 equals 25.52 volts,) 

Figure 2 is an interesting curve in that 
it shows the power output obtainable with 
increasing signal voltages applied to the 
grid of the tube. The abscissa (horizon- 
tal Hue* represents the peak value of 
signal volts; the left-vertical line, the 
power output in milliwatts. It should be 
noted that when the peak signal voltages 
reach 31, grid current starts to flow, and 
the power output does not increase with 
signal voltage. The dotted line in the 
same figure shows the actual voltage actu- 
ating the tube with various signal volt- 
ages. It is seen that with no signal in- 
put, the grid voltage is equal to the bias 
voltage 125.52 volts); as the signal in- 
creases in strength, the actual voltage on 
the grid of the tube increases accordingly. 

The curve in Fig. :\ shows the relation 
between power output and load imped- 
ance. Maximum power is secured with 
this arrangement with a load of (>5,()00 
ohms; further experimenting, however, 
indicated that better results would be 
secured with a load impedance of 55,000 
ohms and a grid bias of 20 volts. These 
slight changes in values are due to the 
fact that the plate voltage in this ar- 
rangement is 385 volts I 135 volts higher 
than usually used) and a screeu-grid 
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Fig. 1 

Grid voltage — plate current curve of 
the pentode. 
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A technical discussion of an extremely compact new 
receiver employing a single second-detector, output 
tube and an image-frequency bucking device. 



The Crosley "Tynamite" and M Bonniboy ,, 
employing the new design. 



voltage of 250 (this value being more or 
less standard). 

Further experimentation showed that 
the power-output curve followed the nor- 
mal fidelity of the pentode tube, giving 
considerably greater response at the 
higher frequencies. By using a suffi- 
ciently large bypass condenser across the 
bias resistor to reduce degeneration of 
low frequencies to an acceptable mini- 
mum, this "tilt" was still further accen- 
tuated and it was found necessary to by- 
pass the plate circuit heavily enough to 
attenuate the higher notes in order to 
obtain pleasing reproduction. As shown 
in circuit diagram, Fig. 4, this plate cir- 
cuit filter consists of a ,003-nif. condenser 
connected from plate to ground. This 
filter was sufficient so that no additional 
LF. filter was necessary. This rather 
large condenser did not affect rectifica- 
tion to a measurable extent, although 
heterodyne nuisance might have been fur- 
ther reduced by increasing the size of 
this unit, if "boomy" reception would be 
tolerated. 

Since bias was obtained from a center 
tapped resistor across the filament cir- 
cuit, it became common between the de- 
tector and I.F. returns, and although of 
very few ohms, it was found absolutely 
essential to provide adequate bypassing 
from the filament to true ground in order 
to prevent violent overall oscillation. It 
was found that a 5 mf. electrolytic con- 
denser was sufficient for the purpose. 

The sensitivity of this detector-output 
tube was such that it Was necessary to 
shield it externally from both static and 



magnetic fields; the latter apparently ac- 
tually moving the plate to such an extent 
as to produce hums and roars, and in 
some instances actual mechanical rattles. 
A certain amount of coupling still existed 
between the speaker leads, frame and ele- 
ments of the tube, and it was necessary 
to ground the speaker in order to pre- 
vent self-oscillation within the detector. 

Suppression of Image Frequency 
Response 

It seemed illogical to include a 3-gang 
condenser in a receiver containing only 
four tubes, and it was felt that some ar- 




An under-side view showing the layout of 
the parts. 

rangement might be used whereby a 2* 
gang condenser would produce sufficient 
pre-selection. 



MUM-BUCKING COIL A 
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(It does seem illogical to include a o- 
gang timing condenser in a midget re- 
ceiver having but "3" tubes; some manu- 
facturers, however, "think" otherwise. — 
Editor.) 

Investigation showed that if the an- 
tenna circuit was tuned to some extent, 
it would prevent cross- talk between adja- 
cent channel station. However, with the 
normal tuned circuit the "skirt** selec- 
tivity (the "skirt" selectivity represents 
the width of selectivity curve at frequen- 
cies far removed from the resonant fre- 
quency) is not sufficient to eliminate re- 
sponse at the image frequency (image fre- 
quency being the frequency of a station 
which has a value equal to the resonant 
frequency plus twice the I.F. frequency). 
It was found that it was possible to tune 
the antenna circuit so that it would act 
as a series resonant circuit at the image 
frequency, but under such conditions, and 
with the load of an oscillating detector 
on the circuit, the best image frequency 
ratio obtainable was about 100 to 1 (im- 
age frequency ratio may be defined as the 
ratio between the total frequencies in- 
cluded in the broadcast band, from 500 
to 1500 kc. to the band of frequencies 
over which image-frequency response is 
secured). In practice, this was found 
unsatisfactory. By very careful adjust- 
ment it was possible to increase this ratio 
(Continued on page 50) 




Fig. 4 

Schematic circuit of the receiver (chassis No, 131) showing the value of all the parts. 



The relative size of the colts are 
illustrated here. 
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Building the 
VARIABLE-MU 

SIX By ARTHUR B. COONEY 



u 

I |0\V would you like to build a high 
quality, six tube, electric radio at a cost 
of twenty- to thirty-five dollars and a few 
hours of fascinating work? This article 
gives the plans and directions for build- 
ing such a set. 

The circuit consists of three stages of 
high gain radio-frequency amplification, 
using type '51 variable-niu tubes, ( for 
elimination of "cross talk'* and proper 
volume control), a power-type detector 
using a *24 for maximum gain, resistance 




Fig, A 

Front view of the Variable-Mu Six. 
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Fig. B 

Under-subpanel view of the set. 



coupled to a pentode 
(*47) power tube for 
audio-frequency am- 
plification. The sixth 
tube is the '80 recti- 
fier which operates 

the built-in power supply and furnishes 
the set with plate voltage. The completed 
set measures 12 : V, x 9V1« inches and is only 
inches high. It operates any size 2500- 
oh in field dynamic speaker with more vol- 
inie than can be used in the average home. 

The volume control action is particu- 
larly good. This set is small enough to 
fit in a midget type cabinet and efficient 
enough to deserve a place in a good con- 
sole. The receiver will perform as well as 
or better than many standard makes of 
tuned R.F. sets retailing from sixty to 
eighty dollars and has less hum than 
many of them. A glance at the circuit 
diagram (Fig. 3) will show that this effi- 
ciency is not due to a freak hookup, trick 
coils, or special parts; the materials used 
may be obtained without difficulty. Any- 
one who has an elementary understanding 
of radio, who can follow directions, solder, 
and use common hand tools, can build 
this set successfully. 

Building the Chassis 

As the metal chassis is the foundation 
of the set it is logical to build it first. 
The drawing (Fig. 1) shows the layout 
and gives the measurements for the vari- 
ous holes. Uefore you start cutting, meas- 
ure the size of your dial, filter choke, and 
power transformer. As there is consider- 
able variation in the size of these items, 
you may have to change the layout to fit 
your own parts. The purpose of the 
mounting bracket shown in the drawing 
is to hold the 4-gang. .00035-mf. variable 
condenser on edge so that the trimmers 
may be adjusted conveniently. If you are 
going to use the de-luxe type of condenser 
that has heavy square shielding between 
each section, you will not need to make 
the bracket as the condenser will bolt 
directly to the top of the chassis. Make 
sure of all these details before you drill 
your first hole. 

Get a piece of 20-gauge aluminum or 
galvanized iron 14^4 x 14^4 inches. Alum- 
inum is easy to cut but hard to solder: 
the iron is cheaper, solders easily but is 




Fig. 1 

set in which all hole-locations are specified, 
views are shown to the right. 



hard to cut. Put your material on a flat 
surface and lay out all the holes and cut- 
outs. As the drawing shows the layout 
as it appears from umh'rnrath : the flaps 
must be bent so that the marked side of 
the material faces down when the job is 
done. If you get this reversed it puts the 
volume control on the left, which is not 
a good idea unless you are a "south-paw." 
The easiest way to make tho big holes is 
to drill small ones close together around 
the edge and cut between them with a 
sharp chisel: then smooth the edges with 
a file. The large round holes for the 
sockets and coils will have to be made the 
same way if you do not have a fly cutter. 
A sheet-metal shop will sometimes do this 
type of work very reasonably. 

When your holes are finished you are 
ready to bend the flaps. Keep your lay- 
out marks underneath and bond the two 
34-ineh flaps at right angles to the rest 
of the chassis: now bend up the anchor 
portion of the rear flap: bend the front 
and rear flaps into position. Make the 
chassis rigid by soldering or spot- welding 
the overlap at points A and R on the left 
and right edges of the chassis. 

Winding the R.F. Transformers 

Standard screen-grid R.F. transformers 
will work in this set but those shown in 
Fig. 2 A are easy to make and are very 
efficient. All the coils are wound on forms 
of bakelite or fibre tubing 1-inch outside 
diameter and 1% inches long. They are 
supported by small mounting brackets of 
sheet brass as shown in the drawing. The 
brackets center the coil within the shield 
and hold it above and perpendicular to 
the chassis. If the centering is not reason- 
ably accurate or tin* coils not perpendicu- 
lar they will be too near the shields and 
eddy currents will be produced which will 
cut the R.F. gain and make the set less 
sensitive. Make the brackets carefully 
and test the completed forms for position 
before you start winding. The less you 
handle the coils after they are finished 
the more uniform they will be. The coil 
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A description of a T. R. F. 
receiver designed for the 
man who wants a stable set 
using the latest tubes in a 
simple arrangement* 



terminals are l^-inch soldering lugs bolted 
to the forms. One grid terminal is bolted 
at the top of the form opposite the 
bracket; the two terminals for the pri- 
mary leads are bolted on opposite sides 
of the bottom of the tubing, 90 degrees 
from the bracket. 

The antenna coil (Tl) differs from the 
other R.F. transformers in that the prim- 
ary and secondary are both wound on the 
one tube, one below the other. Solder one 
end of the Xo. 32 double enameled wire 
to the grid terminal. Wind the first turn 
of the secondary parallel to the top of 
the coil but 3/16 inch below it. The 
secondary is finished when you have 
wound 141% turns. You get the half- 
turn by bringing the wire from the grid 
terminal side of the form over to the 
bracket so it will be grounded when the 
coil is bolted to the chassis. Drill a hole 
through the tubing just below the lowest 
turn of the secondary, bring a loop of 
the wire inside the form and solder it to 
the mounting bracket. Wind the first 
turn of the primary. When you have 
finished the 18th turn solder the end to 
one of the lugs at the bottom of the form. 
The antenna goes to this terminal. 

The other coils, (T2. T3, T4.) have dif- 
ferent primaries than the antenna coil 
has. Wind the secondaries on the other 
ihree forms just as you did when you 
made Tl, As shown in the drawing (Fig. 
2C) the primary is wound on the outside 
of a piece of cardboard tubing that fits 
over the secondary. You will noed three 
1*4 inch lengths of 116 inch cardboard 
tubing that will fit snugly over the wound 
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Fig. 2. Detail sketches of the coils, chokes and speaker-socket wiring. Details of the coil 
mounting bracket are shown at A; of the shield at B; of the R.F. coils at C; of the antenna 
coil at D: of the R.F. chokes at E; of the speaker wiring at F. 



secondary. You may have to make this 
tubing by winding gummed paper, 1V 4 
inches wide, over the secondary to the re- 
quired thickness. The first turn of the 
primary is parallel to the top of the card- 
hoard tube and 9/16-inch below it. Wind 
on 45 turns of 36 S. E. wire. Fasten both 
leads of the primary to the tube with 
gummed paper or adhesive tape. Slide 
the finished primary over the secondary 
till the tr>p of the cardboard tube is 3/32- 
inch below the top turn of the secondary. 
Solder the leads to the lugs at the bottom 
of the coil form. The terminal connected 
with the top turn of the primary goes 
to the plate of the tube. The other term- 
inal is connected to the power supply. 
Make two more coils like the one you 
have just finished .When you have done 
this, smear a little Duco cement or aero- 
plane dope over the top and lower turns 
of each winding to prevent the turns 
shifting when the coil is handled. Then 
test all windings by putting them in 
series with a dry cell and pair of head- 
phones to make sure current flows through 
them. 

The R.F. choke (R.F.C.) is easy to 
make. Turn a piece of wood or fibre to 
the measurements shown in Fig. 2E. 
Jumble wind 500 turns of the same wire 



used on the primaries of the R.F. trans- 
formers. For terminals, drive two short 
brads into the side of the form and solder 
the leads to them. Test for continuity 
with a dry cell and a pair of headphones. 

The proper shields for the R.F. coils are 
aluminum with screw bases 2 inches wide 
and 3% inches high. The screw bases are 
cut out to match the hole in the chassis 
and allow the wiring to reach the coil 
terminals. These shields are a standard 
article and should be easy to buy. It is 
also easy to make your own from the 
proper size aluminum salt shakers which 
may be obtained from any "dime" store. 
Just cut off the handles and drill the holes 
in the top to make it into a screw base. 
Mount upside down. 

Assembling the Set 

The bases of the tube shields and the 
sockets are held to the chassis with the 
same bolts. The three *51 sockets are 
below the chassis in the first three, large 
holes on the right of the chassis facing 
the front flap. The '24 socket goes in the 
fourth hole in the same row. Each socket 
has a tube shield base above it on the top 
nf the chassis and all have filament prongs 

(Continued on paftc 48) 
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Fig. 3. Complete schematic circuit of the set. See the text for operating voltages. 
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A UNIVERSAL- 
RANGE OHMMETER 



By BERTRAM M. FREED 
and N. ARNOLD GOULD 



Fig. A 

Panel view of the tester. 



SINCE Hie advent of the more recent 
radio receivers, the lot of the Serv- 
ice Man lias become more difficult. 
When the first electric sets made 
their appearance very few resistors were 
used in their construction. The power 
pack usually had a voltage divider com- 
posed of three or more sections, whose 
combined resistance seldom exceeded 
50,000 ohms, and a small number of car- 
bon and wire-wound resistors in various 
parts of the circuit. To cheek the values 
of these units, a voltmeter ami battery 
combination was usually sufficient. How- 
ever, when higher resistances were en- 
countered, no accurate check was avail- 
able. 

As receiver design became more com- 
plex, service equipment had to be devel- 
oped in order to meet the new require- 
ments. More versatile set analyzers and 
ohmmeters came into being. Now, with 
receivers using higher voltages, automatic 
volume control, bi-resonator circuits, and 
resistance-coupled amplification, it is 
necessary to employ very high resistors, 
far beyond the range of the ohmnicter 
at the disposal of the Service Man. for 
regular service work. 

With this in mind, the construction of 
an ohmineter. that would accurately meas- 
ure almost any resistance encountered in 
radio servicing, was planned. The com- 
pleted unit far exceeded the low and high 
limits originally contemplated; it was 
possible to measure resistances as high as 
15 megohms and as low as V.- ohm w itli 
a fair degree of accuracy. In this man- 
ner, resistances in automatic volume con- 
trol circuits, grid-leaks in resistance 
coupled circuits, and bi-resonator circuits 
may be checked. In addition. H.F. coil 
primaries and secondaries, voice coils and 
power transformer windings may be tested 
for shorts; even for partial shorts. 

The Ohmmeter 

The essentials of the ohmmeter are 
parts readily obtainable, as no special 
switches or resistances are required. Re- 
fer to the diagram, Fig. 1. 

An 0-1 ma. milliammeter is used; Si and 
S2 are H.1\D.T. switches for changing 
the circuit from "series'* to "shunt" test- 
ing; S3 is a S.P.S.T. switch for turning 
the battery current on and off; Rl is a 
resistance of 2000 ohms; R2 is a 3000 
ohm variable resistor; 11 is a small 4% 
volt "C" battery. R2 is variable for zero 
adjustment of the meter. 



R4 is a carbon resistor from 500.000 to 
750.OO0 ohms depending on the voltage 
supplied by the power transformer, P.T. — 
this resistance limits the current How 
into the meter, thereby preventing acci- 
dental burn-out; R:i is a variable resistor 
of 250.000 ohms and is used as a zero ad- 
justment for the high voltage; CI is a 
fixed condenser of .1-mf. or more — the 
value is not critical as it is used to pro- 
vide a smoother current (low in-so-far-as 
it absorbs each current pulsation, in tak- 
ing a charge from the rectifier output. 
Only a condenser of high quality should 
be* used as a breakdown might be disas- 
trous to the power transformer. 

A 5-volt \ ,-ampore tube was chosen for 
the rectifier, because of its low current 
requirements, and also because either a 
*01A, *12A or 1T1A tube is usually in- 
cluded in the kit of the Service Man, 

In order to keep the completed unit as 
compact and light as possible, it was 
necessary to select as the power trans- 
former, one that was very small and light. 
To this end. various audio transformers 
were tried. Hearing in mind that a high 
voltage was necessary to secure a very 
high-resistance range, a good quality 10-1 
ratio audio transformer was selected. Due 
to the construction of the transformer, 
about 120 turns of B.&S. gauge No. 22 
enameled wire was wound over the regu- 
lar transformer secondary to obtain the 
required filament voltage for the rectifier. 
A layer of tish paper was wrapped around 
the winding and the laminations were 
re-asseinbled. 

At this point it may be expedient to 
mention that care should be exercised in 
choosing a transformer with sufficient 
iron, Lack of sufficient iron in the trans- 
former will cause the core to become 
saturated and overheat, which would re- 
sult in a rapid drop in voltage. 

A flush receptacle was placed in the 
rear of the ohmmeter compartment to 
facilitate easy connection to the power 
line and to eliminate hanging wires when 
not in use. 

Low Resistance Measurements 

For low resistance measurements, ter- 
minals C and L (Fig. 1) are used. The 
battery switch S3 is closed and the 
D.P.D.T. switch, composed of switches SI 
and S2 as shown in the diagram, is moved 
to the "shunt" position (positions I) and 
A respectively). This causes a current 
flow through Rl and R2 through the me- 
ter. With R2 adjusted to show a full 




Fig. B 

Internal view of the tester. 




Fig. 1 

Schematic circuit of the tester. 



scale deflection (l.ma.). the resistor un- 
der test is shunted across the meter. The 
range of this scale is from <£. to 1500 
ohms, depending upon the internal resist- 
ance of the meter used. For measure- 
ments up to 75 ohms it may be necessary 
for every constructor to plot his own 
graph as each meter will vary slightly. 
Where it is inconvenient to obtain low 
value resistors for plotting a curve, the 
following formula may be used for the 
low range, 

Rm 

R = ■ 

II 



1 

Where 

li is the unknown resistance; 
Urn is the internal resistance of the 
meter; 

I is the current range of the meter, in 
this case 1 ma. ; 

II is the reading obtained. 

{Continual on pttfft* 57) 
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Fig. A 



Fig. B 



Fip. C 



A THERMOCOUPLE 

By DR. OTTO HERMAN 



"A" UNIT 



WITH the addition of the rela- 
tively new 2-volt tubes, a num- 
ber of receivers using these tubes 
have been constructed. Such re- 
ceivers are usually designed to operate 
from an air-cell battery which, it is 
claimed, lias a useful life of about 1,000 
hours. Some people who use the air-cell 
battery far out in the country have stated 
that the air cells gave service for about 
400 hours; in another district, some 
people claimed a life of 600 hours. It has 
been assumed that the extremely moist 
air in some parts of the country is the 
cause of the short life of the air-cell. 

The possibility of producing a device 
that would depend for its operation upon 
heating effects was begun by the writer 
some time ago. The result is the "Ther- 
motron," a thermo-electrically operated 
generator. The Thermotron uses gasoline 
as a fuel and consequently is especially 
intended for use in farm districts where 
electric power is unavailable. Gasoline 
and kerosene heated devices constitute an 
essential part of the environment of a 
farm home. Anything in this category 
is suitable to the farmer. It inspires 
confidence because such fuels have been 
and are a part of their environment. 

In Fig. A is shown a thermo-electric 
generator which is based on the phenom- 
enon of thermo-electricity discovered 
many years ago. This generator, which 
was given the name Th< r matron has been 
specifically designed for use in rural 
homes as a source of filament current for 
modern buttery-operated radio receivers 
using 2-volt tubes. 

In Fig. 15 is illustrated the current pro- 
ducing section of the Thermotron. This 
section forms a unit-body consisting es- 
sentially of a plurality of thermocouples 
connected in series and a radiator ring 
carrying fins which project radially out- 
ward. The radiator or spider ring en- 
closing the thermocouples is electrically 
insulated from the same but in thermal 
contact therewith. 
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Fig. 1 

Sketch illustrating the principle of the 
thermocouple. 



An interesting description of a 
thermo - operated generator 
which is capable of supplying 
"A" power for air-cell receivers. 
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Fig. 2 

Voltage and current curves of the "Thermotron." 

By itself, the thermocouple section re- 
sembles a disc having a hole in the center 
and being divided into a number of equal 



sectors, each of which forms a negative 
t her mo-element. Between the negative 
elements, and electrically insulated there- 
from, are the positive Z-shaped elements 
prepared from a strip of ribbon and or- 
ganically united at their extremities with 
the negative elements to secure perman- 
ent junctions with no extra ohmic resist- 
ance. 

Obviously, each positive element (ex- 
cepting the first one) is organically 
united with a negative clement sector to 
form a cold junction and with the other 
adjacent negative element to form a hot 
junction. In other words, the elements, 
forming the thermocouples alternate with 
each other, so that the first positive ele- 
ment and the last negative element, both 
of which being connected to terminals, 
come necessarily next to one another in 
the ring-like structure, as indicated in 
Fig. B. 

The Elements 

The positive element, which is formed 
from a strip of ribbon, consists of an alloy 
composed of nickel, copper and silver. The 
silver component in the alloy does not 
exceed one percent by weight; its melting 
point is 1275 c C. 

The negative element alloy is composed 
of antimony, vanadium and zinc. The 
vanadium content in the alloy is of the 
commercial kind and does not exceed five 
percent by weight. It makes the alloy 
more negative against the positive ele- 
ment and also serves the purpose of pre- 
venting its oxidation up to about 415° C. 
.Moreover, the vanadium content also 
raises the fusing point of the alloy up to 
about 675° C, and imparts to the alloy 
the strength required for practical pur- 
poses. 

The current in a thermocouple formed 
from these two electrodes Hows from the 
nickel-copper-silver alloy over the hot 
junction to the antimony-vunadiumzinc 
alloy. I have termed that electrode — 
from which the current flows over the hot 
(Continued on pag<> 51) 
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Fig. 1 

An early type of receiver mount. 



SERVICING 
AVIATION SETS 

In this first of a series of articles the 
author discusses the power equipment 
used in airplane radio installations. 

By MYRON EDDY 




Fi 0 . F 

A dynamotor used in airplane work* 




Fig. 2 

The Eclipse engine-driven generator. 
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Fig. 4 

Arrangement of parts in the Deslauriers pro- 
peller and governing action. 



I N aviation, there are plenty of radio 
I sets to be serviced. You will find these 
I receivers at every airport (the law 

requires an A»l airport to be able to 
communicate with all radio-equipped fly- 
ers); and you will find them on every 
transport 'plane. Being radio-equipped, 
such planes earn more money from mail 
contracts. Some airline companies use 
radiotelephone and some use radiotele- 
graph. The government uses both: in ad- 
dition, it maintains radio-beacon stations 
from one end of the country to the other. 

These sets which safeguard the air trav- 
eler are certainly most important; they 
cost a (treat dent and should receive the 
best of serviciny, especially because they 
are not very well protected while on the 
plane. The airplane pilot may be able to 
operate a radio set, and the airplane me- 
chanic can probably keep it clean and re- 
place batteries, but you radiomen are 
going to have to do the real service work. 

Transport companies employ radio Ser- 
vice Men, but the itinerant flyer must de- 
pend on local talent wherever he is forced 
down and whenever he lands to call on 
his Aunt Sue or get gas. It may be that 
our young aud inexperienced pilot, Mr. 
Elmer Zilch, merely needs a "B" battery. 
Or maybe he will tell you that "this here 
needle pointed 'way past the red mark for 
a long while, and then that tube got all 
blue.'* These things happen in the best 
families. That's why Service Men at 
every cow pasture airport and crossroads 
hamlet should know how to shoot trouble 
on airplane sets. 

This is true whether or not the radio 
trouble developed in the air is serious, 
or tlie repairs expensive, because thr plane 
ordinarily must land approximately when 
and uhere the trouble occurs: which 
means that if the leading village radio 
expert in Podunk gets a hurry-up call to 
the municipal airport to fix the set on 
the 'plane of a big butt er-and -egg man 
headed east and can't handle the job, 
Podunk gets a black eye, and the man 
called in as a radio expert gets nothing. 

But mark this, — if the trouble is in the 
receiver, the local Service Man can fix it, — 
thru rhanje plenty. (And what a pleasure 
that is in these days of fifty-cent service 
calls: "no fix. no charge"; since the prob- 
lems encountered in servicing aviation 
radio receivers are essentially the same 



as those associated with broadcast re- 
ceivers. 

Aboard the 'plane the receiver is slung 
in a cradle (an early type, using rubber 
rope, is illustrated in Fig. 1), but when 
the pilot sets his 'plane down hot, bounces 
and then guns the motor, the radioman 
must either hang onto his receiver or his 
chair. He usually lets the receiver "ride/* 
because he doesn't like to eat standing 
up. On the take-off. he can brace himself 
witli his legs and try to steady the set 
with his hand, but I think he'll find 
drinking coffee on a roller coaster an 
easier thing to do! In fact, the entire set 
as installed on a plane operates under ad- 
verse conditions as to vibration, dirt, in- 
clement weather, etc. 

Flying along in fair weather, all is fine. 
But when the 'plane flies over the moun- 
tain, the operator and his set both get 
bumped a bit. The air is fine but frisky. 
Going over the "hump" of the Rockies 
you will find not only Big Papa hump, 
hut a very large family of little humps. 
The receiver beats a tattoo on your fin- 
gers when you put your hand behind it 
to stop its shimmy. Your hands get cold 
and so does your set; and there is many 
a job for the Service Man at the end of 
a mountain run because the heater-unit 
of the set wasn't generous enough with its 
calories while the 'plane was flying above 
the line of vegetation. 

Another thing that Old Man AVeather 
does to complicate the job of servicing 
aviation receivers occurs in the tropics. 
That is the undue heating of parts. 
Moisture is absorbed by coils and con* 
densers. Old Sol conies along and does 
the rest; the set is steamed and baked 
until you finally have one well-cooked 
radio goulash, but not a dependable set. 
The only thUvj a Service Man can do to 
combat this process is to anticipate rid- 
tare's cooking by a little premeditated 
hakiny of his oicn. If he will house the 
set between flights in a little radio ga- 
rage containing dry warm air and nothing 
else but, okay! — otherwise, stand by for 
blue smoke and fireworks. 

Pan* American Airways, Inc., fly air- 
ways south out of the United States total- 
ling nearly 15,000 miles. They have one 
of the most efficient aviation communica- 
tion systems in the world. The Chief 
Communication Engineer of this company 
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Fig. 6, above. Parts of the Eclipse generator. 

Fig. C, right. Control Box used with the Generator of Fig. B. 




says that heat, cold, and moisture are the 
groat enemies of the men who service 
these sets. This organization has devel- 
oped its own radiotelegraph sets, radio- 
telephony not being used: and, naturally, 
must develop its own service crews. These 
are recruited mostly in the Tinted States, 
the radio operators holding commercial 
licenses. The fattest operators handle 
ground stations and service 'plane sets, 
only men weighing '?ss than 150 pounds 
being assigned flight duty. (Old-time 
Service Men who like their groceries, take 
note.) 

Hut servicing receivers is only a small 
part of the total radio service work to he 
done in aviation; nevertheless, in every 
case this work must be done by highly 
competent workmen. 

Aeroplane Generators 

To properly service aviation radio 
equipment it is absolutely essential that 
you understand the "power pack*' used. 
The original source of supply may be a 
generator, or it may be a dyna motor and 
battery. If a generator is used, it may 
be either an engine-driven or a wind- 
driven type. If wind driven, it is un- 
doubtedly equipped with a Deslauriers 
propeller. I will tell you first about both 
generators so that you can service either 
one; then, dynaiuotor servicing will be 
discussed. 

The Eclipse, one well-known type of 
airplane-engine-driven generator, is in 
very general use on radio-equipped trans- 
port planes. Figure A shows this gen- 
erator and its control box; Fig. 2. the 
manner in which they are wired, and; 
Pig. H, the component parts. 

This instrument is a D.(\ shnnt-woniid. 
self-excited. 4-pole machine and is serured 
to the engine by bolts, being driven from 
the airplane engine through a splined 
driving shaft 

rsually, a flexible spring coupling is 
connected between the drive shaft and the 
armature to absorb any tortional vibra- 
tion from the engine crank-shaft. When 
this coupling is correctly assembled and 
the armature is held securely, the splined 
member of the coupling can be turned 
either way approximately 1?, degrees with- 
out the springs becoming loose. If it be- 
comes necessary to take apart the flexible 



coupling, the exact position of the spring 
adjusting nuts should be first carefully 
noted. In reassembling, if the nuts are 
set up to their original position, the cor- 
rect spring tension in the coupling is then 
assured. (The adjusting nuts should be 
locked with a tie-wire to prevent their 
coming off.) 

In servicing this generator, the follow- 
ing points should be carefully borne in 
mind. The commutator should be clean 
and smooth. The brushes should be clean, 
and free to move in tin 1 brush box. while 
making good contact with the commuta- 
tor over the entire area of the brush sec- 
tion. Bra r hi (is should be kept correct I }i 
lubricated. If it is found that oil has 
leaked into the interior of the generator 
from the engine, look to the various oil 
sealing washers and replace any that are 
damaged or worn. Also clamp up tightly 
on the bearing plates. 

An old generator will often be found 
more or less filled with carbon dust, 
mixed with oil. Always clean this out 
with gasoline and a brush then make 
certain that the generator is dried out 
well. The commutator may be cleaned 
with a cloth and a little gasoline if 
necessary. 

Most Service Men know enough not to 
use pinery cloth on a commutator; No. 
000 sandpaper, or even finer, is reeom- 
niended. Of course, if the commutator 
has been severely pitted, the armature 
will have to be removed, and placed in a 
lathe so that a slight cut can he taken 
across its face. In this case the mica 
will also have to be undercut and the 
commutator carcfuihi />o//.v//e f /. 

Xew brushes may be quickly seated by 
placing a thin strip of fine sandpaper un- 
der the brush with the sanded side of the 
paper in contact with the brush. Then, 
by drawing the sandpaper from under 
the brush repeatedly, in the direction of 
rotation of the armature, the brushes will 
be made to conform to the general shape 
of the commutator. It is not necessary 
or desirable that any tension in addition 
to that furnished by the brush spring be 
applied during this process. Sometimes 
the brush followers are binding. These 
should be adjusted to give free up and 
down movement. 

{Continued on page 55) 




Fig. A 

The EcMpse engine-driven generator. 




Fig. 0. 

A single-blade Desfauriers wind generator. 




Fig. E 

One type of airplane dynamotor. 
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RADIO CRAFT'S TUBE TABLE 

DETECTORS AND AMPLIFIERS 



Socket 
Connections 



•F ^ 



5.-6 

CAP 

-P 



Sup. 
GRlO 



' w ~j -P 

Ha 



wo — »- 



»• • 



p* *ol 



C-G 



.C-G. 
_P 



S-G 
CG.- 
F 



CAP 
F 



CAP 
P 



-5-G 



C-G- 



UP 

p 

H 



• 



CAP"" 



^•,_G2 



Symbol 



0p 



C-G 

ft-' 




CAP 



"C7G" 

CAP 



"cTgT 

CAP 



C-G 

CAP 



CAP- 




6 GT 





C-G.. 

ie- 

M- 


rtpi 


-S-G 

-p 

~H 




C'G- 

k„ 

M- 


* * 


-S.-G. 
-P 





Type 


Purpose 


i Filament or 1 1 cuter 
Volts \inps Sujip 


\ Plate 
Volts 


Bias 

"D.C." 
Fil. 


Voltu 
FiV 


Soreeii 
Volts 


Plate 
Cur- 
rent 

in Ma. 


A.C. 
Plate 
Hes. 


Mut. 
C *ond. 
Miulios. 


) \mp. 
Factor 


Ohms 
Load 


Power 
Output 
in 
Mw. 


WD- 11 


Detector or 
Amplifier 


1 J 


. 25 


P.O. 


90 
135 


- 1.5 
10.0 






2 5 

3 0 

2.5 
3.0 

0 25 
0.4 
0 5 


15500 
15000 

15500 
1500O 


425 
410 


0.0 
0.0 


15500 
1S0(X) 


7 

35 


WX-12 Detector or 
Amplifier 


1.1 


.25 


i).<\ 


11(1 
135 


- 4.5 

- 10.5 






425 
440 

1030 
1040 
1050 


0.0 
0.0 


15500 
IS000 


35 


44 


R.F.-l.F. 
Amplifier 


0.3 
2..", 


.3 


n.c. 

A.C. 


i 35 
iso 

250 


variable 
-3 to 
-50 


variable 

-3 to 
-50 


90 
90 
90 


250000 

uoooo 
< vooooo 

9500 
9500 


257 
420 
030 






56 


Detector 
Amplifier 
Oscillator 


1.0 


!),( 
A.C 


250 
25o 
90 


- 20 

- 13.5 

0 0 


20 
- 13 5 
0.11 




2.0 
5 0 

2 0 


1450 
1450 


13 h 

13. S 






57 


Biased 
Detector 
Amplifier 


2.5 


1.0 


D.C. 
A.C '. 


25o 

250 

250 
250 


- 0.0 

- 3.0 


- 0.0 

- 3.0 


100 

hk) 

10O 
KM) 


jrreat or 

than 
1 5 Met 


1225 


I.jOO 


250000 




58 


R.F.-l.F. 
Amplifier 
1st Detector 


2.5 


1.0 

.25 


n.c. 

A.C*. 


- 3.0 
Min. 

- 10 


3 o 
Min. 
- 10 


S.2 


S0O0OO 


1000 


12S0 






112A 


Detector or 
Amplifier 


5.0 


n.c. 


SI0 
135 


- 4.5 

- 9.0 






5 2 
0.2 


5000 
5300 


15(H) 
lliOO 


S.5 
8.5 


5000 
S700 


30 
115 


199 


Detector or 
Amplifier 


3.3 


.00 


D.C 


00 


- 1.5 






2.5 


15500 


425 


0.0 


15500 


7 


200A 


Detector 


5.0 


.25 


D.C. 


45 


Grid K 
to - 


eturn 
Fil. 




1.5 


3000 


000 


20 






201 A 


Detector or 
Amplifier 


5.0 


.25 


D.C. 


90 
135 

135 

135 

iso 

ISO 

275 
250 


- 4.5 

- 9.0 






2.3 
3.0 


1 10O0 
10000 


725 

soo 


s 
s 


ll(HM) 
20(HH) 


15 

55 


222 


R.F. Amp. 
A-F. Amp. 


3.3 


.132 


D.C. 


- 1.5 

- 1 5 

- 15 




1 5 

07 . 5 
22 "> 

75 
30 
25 


1 .5 
3.3 

.3 

1.0 
.1 

.5 


S50000 
000000 
2 Mck. 

400(H)0 
2 Me*. 


350 
4S0 
175 

1050 

5(H) 


3<>0 
290 
350 

120 

1000 


.25 Me K . 




224 
224A 


R.F. Amp. 

Detector 
A.F. Amp. 


2.5 


1.75 


A.C. 
IJ.\ . 


- ' 1.5 

- 5 0 

- 1.0 

- 5.0 

- s.o 

- 12.5 


- 1.5 

- 5.0 

- 1.0 






226 


Amplifier 


1.5 


1.05 


A.C. 
J tx . 


90 
135 
1KI) 


- 0.0 

- 9.0 

- 13.5 




3 S 
0.3 
7.4 


StVJO 
72<H) 
70tK) 


955 
1 1 35 
1170 

S20 
1000 
975 


S.2 
S.2 
S.2 


9SO0 

ssoo 

10500 


30 
SO 
ISO 


227 


Detector 
Amplifier 


2.5 


1 . 75 
.no 


AC. 
D.C. 


110 
ISO 
250 


- 0.0 

- 13.5 

- 21 0 


- o.o 

- 13.5 

- 21 .0 




2.7 
5.0 

5.2 


11000 
9000 
92.J0 


9 0 
9.0 
9.0 


U(HH) 
1S700 
34(KK) 


30 
105 
300 




230 


Detector or 
Amplifier 


2.0 


D.C. 


90 


- 4.5 






l.S 


130<H» 


700 


9.3 


15000 


10 


232 


R.F. Amp. 
Detector 


2.0 


.00 


D C. 


135 
175 


- 3.0 

- 0.0 




07 5 
07 5 


1 .4 

2 


1 .lo.Meg 


505 


5S0 






234 


R.F.-l.F. 
Amplifier 
1st Detector 


2.0 


.00 


D.C. 


07 5 
Oil . 4> 
135 0 


-3 
Mini 


Volts 
muni 


07 . 5 
07.5 
07 . 5 


2.7 
2.7 
2.S 


400000 
5tHH)00 
(VIHXHHI 


5(H) 
580 
000 


221 
290 
300 






235 


R.F. 
Amplifier 


2.5 


1.75 


A.C. 
D.C . 


ISO 
2.5C) 


- 1.5 

- 3.0 


- 1.5 

- 3.0 


90 


5.S 
0.5 

1 .« 
3.0 


3, - itHHK> 
351NMK) 


11(H) 
1050 


3S5 
370 







236 


R.F. 
Amplifier 


0.3 


.3 


DC 

D.C. 


90 
135 


- 1.5 

- 1.5 




55 
07.5 


2< HXHX) 
300<KH) 


S50 
1050 


170 
315 






237 


Detector or 
Amplifier 


0.3 


.3 


90 
135 


- 0.0 

- 9.0 






2.0 
4.3 


115(H) 
lOOOO 


7S0 
900 


9.0 
9.0 


17500 
14(HH) 


30 
s0 


239 


R.F.-l.F. 
Amplifier 


0.3 


.3 


ITcT 


90 
135 

]S0 


-3 Volts 
Mini mum 


90 
90 
90 


4.5 


37501X1 
,5100(K> 
750000 


1MV) 
9S0 
KHM) 


300 
530 
750 






240 


Voltage 
Amplifier 


5.0 


.25 


D.C 

A.C. 
D.C. 


135 
ISO 


- 1.5 

- :i.o 






2 
2 


1.700(K» 
150000 


2(M) 
2(H) 


30 
30 


.25 Me*r. 
.25 Mop. 

.25 Met 
.25 Mr*: 




841 


Voltage 
Amplifier 


7 •"> 


1 . 25 


125 

woo 


- ii 

- «» 


- 0 

- 9 




2^2 


03000 
400(H) 


4.V) 
750 


;*o 

30 


864 


Detector or 
Amplifier or 
Oscillator 


1.1 


2.*. 


D.C. 


!M) 
250 


- 1.5 
C.rid 






2.9 


13500 


010 


S.2 






Wun- 
dcrlich 


Detector 


2 5 


1 0 


A.C. 
D.C. 


Leak 




2-5 


121HH) 


12O0 


12.0 


1 Meis. 




OUTPUT POWER TUBES 




41 


Power 
Pentode 


IV. 3 
0.3 


05 


\X 
D.C. 

A.C 
D.C. 


125 

107.5 

250 


lO 

- 12 5 


- 10 

- 12.5 

- 10.5 


125 
107.5 


11.0 

10.5 


l.-HMMMI 
12IMMM) 


14(M) 
1SIMI 


210 
215 


134 MM) 
] 100O 

9000 


050 
12(H) 

:>(hh) 


42 


Power 
Pentode 


.05 


250 


34 


14HHMM) 


22(H) 


220 
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THE ADVENT OF THE NEW TUBES HAS MADE A COMPLETE, UP-TO-DATE TUBE CHART AN ABSOLUTE NECESSITY. RADIO-CRAFT THERE- 
FORE PRESENTS THE MOST COMPLETE TUBE CHART, WITH SOCKET CONNECTIONS AND SYMBOLS L AVAILABLE TO THE PUBLIC 



Socket 
Connection* 


Symbol 


1 Type 


Purpose 


KatifiK < 
Filament or 

\olts Am |»s . 


1 eater 
Supp. 


Plate 
Vuli* 


Bias Volts 

D.C. A.C. 
HI. Kil. 


' Srreen 

Volt.s 


Plate 
Cur- 
rent 


AC 
Plate 
Ken. 


Mut. 
Cone I. 
Mi n hos. 


Amp. 
Factor 


1 Ohm* 
I. Olid 


Power 
Ontpit) 
in 
M w. 


f- 


• • 


-G 
f 




46 


Power 
Amplifier 


2.5 


1 . 75 


AC. 
DC. 


4(H) 


0.0 
0.0 


0 1) 
0.0 


Tieil (•> 
Control 
Cirnl 


4,0 

o o 








13(H) 
1450 


MM Ml 
N(MMI 


G- 
F- 


*• •* 
% 


-P 

• F 


'5?' 

F >°f F 


112A 




Power 
Amplifier 


5.0 


25 A.C. 
DC. 


135 


- 11.0 

- 13.5 


- II. o 

— 10.0 




^ n 


531 H) [ I (.(Ml 
5000 1700 


S 5 

s.5 


S7(H) 
1I)S(H) 


115 


G- 
F- 


•# 

J» * 


1 

-P 

-F 




120 


Power 
Amplifier 


3 . 3 


132 


DC. 


IN) 

135 


- us. 5 

- 22.5 






3.0 
0.5 


HHH) 
0300 


415 

525 


3 . 3 
3 3 


00(H) 
0500 


15 
I 10 


6- 
F- 


*• •* 


-P 
-F 


'W 


171A 


Power 
Amplifier 


5.0 


.25 


AC. 
!>.( '. 


m 
i:i5 

ISO 


- In. 5 

- 27 0 

- JO 5 


- 10. 0 

- 20.5 

- 13.0 




12.0 
17 5 
20 . () 


2250 
10(10 
1S50 


1330 
1 52( ) 
1020 


3.0 
3.0 
3 0 


32(H) 
35(H) 
5350 




125 
370 
7(H) 


G. 
F- 


* : 


P 

-F 


F 7°f F 


210 
231 


Power 
Amplifier- 
Oscillator 


7.5 


1 25 


AC. 
DC 


250 
350 

425 


-1st) 

- 27 0 

- n 


- 22 0 

- 3i.o 

- :ti).o 




It) n 

Hi n 

1 .V 0 


(KHH) 
5150 
5( X H 1 


1330 
1550 
11'rfH) 


N 0 

s o 
s 0 


13<HHI 

I MHHI 

I I IL'IH) 


4IHI 
•Mill 

1 1 d 10 

150 


G- 
F 


*• 


P 

-F 


r F 


Power 2 0 
Amplifier 




130 


D.C. 


i;r» 


- 22 5 






■ i S 


1050 


700 


3.S 


!»(HH> 


S.-G 
F- 




.C-G. 
N p 
F 




233 


Power 
Amplifier 


2 o 


.2i» 


DC. 


m 


- 13 5 




135 


II 0 


5O0O0 


15(H) 


75 


7iK)0 


7<M> 


S.-G 
K- 
H- 


P C\ •„ 
•* 


| C-G. 
'CAP 
-P 
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HOW TO USE A 
SET ANALYZER 



A discussion of analyzer theory 
and operation which starts from 
the very depths of receiver- 
voltage measurements and shows 
the reader the "how" and "why" 
of analyzer operation. 



By R L SPRAYBERRY 



THE purpose of this article is to inform the Service Man 
of the correct procedure in the use of a modern set 
analyzer; and how to interpret its meter readings in the 
terms of normal or abnormal receiver operation. Provided 
these simple instructions are rollowed, anyone with a funda- 
mental knowledge of vacuum tube circuits can intelligently 
service the modern broadcast receiver with a minimum amount 
of time and labor. 

Type of Instruments Required 
First we shall describe the two meters around which is built 
the Jewell Model 444 set analyzer that has been selected as an 
example of good instrument design. 

The meter on the left. Fig. A, is of the A.C. type, having 
scales for both current and voltage. The range in amperes is 
0-4 and 0-8, the milliampere range being 0-20 and 0-100. The 
A.C. voltage scale is 0-4, 0-8, 0-160 and 0-800. The instrument 
on the right is a combination volt and milliamineter for D.C. 
voltages and currents and in addition has three calibrated ohm- 
meter scales, with ranges of 0-1,000, 0-10,000 and 0-100,000 
ohms. A 4.5 V. flashlight battery provides voltage for the ohni- 
nieter and for tube testing. Every instrument scale is available 
at the indented jacks along the rear edge of the panel. 

Many Service Men make measurements with a set analyzer 
but do not know what these measurements mi* vim, or how the 
instruments are connected to the circuits under test, and there- 
fore cannot visualize the conditions in the circuits. 

The successful interpretation of set analyzer readings depends 
upon a knowledge of the fundamental connections shown in 
Figs. 1A to F. It makes no difference how the tester is me- 
chanically arranged, — if it is correctly designed it will always 
electrically connect instruments to a circuit as shown in these 
figures. 

Rule Number One 

The common reference point for all the voltages (except 
cathode and filament) in a vacuum tube circuit (measured at 
the tube socket) is its filament or cathode. That is, if the tube 
is of the "indirect heater" type, such as the '24, *27, *35. or 
'51, the cathode is the high-voltage negative; and if it is of the 
"direct heater" type, such as the '01A, '12A, '71A, '45, *47, or 
'50, the negative side of the filament is the high-voltage negative. 

Therefore, high- volt age negative of a particular tube is always 
taken as a reference point with respect to any other part of the 
circuit of that tube. Consequently, if we say a certain tube 
has a plate potential of 250 volts, a control-grid potential of 
16.5 volts, or a screen-grid potential of 250 volts, we really 
mean with respect to its cathode or filament. 

(Note that the terms 41 4 B' negative" and 44 4 B' positive" 
should not be applied to the current source — ordinarily, a power 
pack — but only in connection with the plate-circuit return [for 
minus, and the plate, for positive] connection of a tube. Such 
careless use of the term " 4 B* negative" and 44 4 B' positive*' has 
resulted in much misunderstanding. The power pack terminals 
are correctly designated only as positive or negative; that is, 
without any mention of the letter 44 B." Battery manufacturers, 
through battery markings, have contributed their share to the 
confusion. Technical Editor.) 

The cathode potential is a figure obtainable only in tubes 
of the indireet-heater type, and is the voltage measured between 




Fig. A 

A Jewell analyzer employing the principles discussed in this article. 

the cathode (emitter) and its heater-filament. The cathode 
may be positive in polarity and the filament negative, or vice 
versa, depending upon the circuit arrangement. 

The filament voltage is not measured with respect to the 
high-voltage negative, but is simply the voltage drop across the 
filament. The filament current source may be a battery or, i in 
the case of an A.C. receiver), the secondary of a step-down 
transformer. 

From a consideration of these fundamentals we may conclude 
that if the negative end of the high-voltage circuit becomes 
open, shorted or incorrectly grounded, the measurements ob- 
tained will be inaccurate; but of this, more anon. 

Filament Voltage 

Consider Fig. 1A which represents a set analyzer voltmeter 
connection for the measurement of filament voltage. What 
conditions could exist if "low," or "no voltage," is indicated 
on the meter, V? (We assume voltage is applied to the primary 
of the transformer, which is not shown.) 

If there is no secondary voltage, the transformer filament 
winding is almost invariably open; a continuity test will give 
an immediate check on this. If the voltage is low, the complete 
circuit may be shorted or grounded, < the ground may be to the 
core of the transformer, or to the chassis of the receiver); a 
continuity test between filament and core or chassis will estab- 
lish where the ground exists. 

If the filament voltage is high, the secondary winding may 
be shorted to another secondary or to the primary, or the 
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Fio, 1. The points between which the terminals of a Voltmeter should be connected for measurement work is shown in the above 
sketches. The connection of the milliammeter for # plate and screen-orid current readings are shown in E and F respectively. 



Hue voltage may be high make a continuity test for shorts 
or grounds, and use the A.C. voltmeter to check the line voltage. 
Watch out for shorted primary turns, which also will cause a 
high filament secondary voltage. 

Cathode Voltage 

In Fig. IB we have the connection for the measurement of 
"cathode" voltage; that is, the cathode-to-filament potential as 
indicated on meter V. In this circuit, what condition could 
cause a low, high, or no-voltage reading on meter V? 

Consider low voltage first Since the cathode voltage in this 
instance depends on the plate current flowing through the tube, 
a low cathode voltage will be indicated if the plate current is 
low (due perhaps to low plate voltage, or a weak tube). 

An indication of "no voltage" between cathode and filament 
(which in this example is shown grounded at the center-tap 
of the filament voltage secondary winding) will be obtained if 
the condenser C is shorted, since the bias resistor R is then 
shorted out of the circuit, which results in no voltage drop 
across R and therefore no cathode voltage. 

High cathode voltage, positive in polar- 
ity, may be caused by a short to the "B-J-" 
circuit, or to one of the tube elements; 
either will result in a high plate current 
and, in turn, a large voltage drop across 
R. Lack of cathode voltage may be caused 
by an absence of plate voltage, open plate 
circuit, shorted condenser "C," or open 
cathode circuit. 

The dotted lines in Fig. IB show how 
a positive voltage might be placed on 
the heater to cause the cathode to be nega- 
tive. Should this be the case the center- 
tap of the heater, as indicated by X, will 
not be grounded. 

It is interesting to note that the con- 
trol-grid and cathode voltages ordinarily 
are the same unless, as in the instance 

illustrated in Fig. IB, the cathode is given a negative (or 
positive) voltage by placing a positive (or negative) charge 
on the heater. Also, if a positive charge of greater value than 
the voltage drop across R is placed on the heater, then the 
cathode voltage will be negative, the exact value being the 
difference between the voltage drop across R and the voltage 
applied to the heater. Few sets, however, employ a negative 
cathode voltage and in most cases the applied cathode voltage 
will be equal to the effective grid voltage. 

In Figs. 1A to IF, you will note that resistors Rl and R2 are 
placed in the plate and grid circuits, respectively, to represent 
the load. Actually these may be coils, transformers, chokes 
or any other form of impedance; in any case, the same prin- 
ciples apply. The battery represents the high-voltage supply 
while the plate bypass condenser CI may represent either the 
filter condenser system in the power pack, or one of the regu- 
lar plate-circuit bypass condensers. 

Control-Grid Voltage 

Now refer to Fig. 1C which shows the voltmeter connection for 
determining control-grid voltage. In this measurement, the 




Flo. 2 

Measurements in a push-pull stage 



polarity of the voltmeter is reversed within the set analyzer 
so that the plus end of the meter is connected to the cathode, 
and the negative end to the grid. What conditions in this 
circuit will cause abnormal measurements provided we have 
plate current? 

Suppose the circuit were normal and the resistance R2 in the 
control-grid circuit was a 500,000 ohm grid leak in a resistance- 
coupled amplifier. Would our voltmeter at V indicate exact 
control-grid voltage? So. not at all. since in the grid circuit, 
there is a 500,000 ohm resistance (U2) which is in series with 
the voltmeter. 

Now, in order to get a voltage indication on a voltmeter, 
current must flow in the circuit; and when the voltmeter is 
connected between the control-grid and cathode, the only current 
flowing in the circuit is that taken by the instrument. The 
voltage drop across the bias resistor is never high enough to 
drive through the circuit a current of sufficient magnitude to 
move the moving element, and thus the needle of the voltmeter. 

Therefore, due to this high resistance in 
the circuit, the indicated voltage (on the 
voltmeter) will be much lower than the 
true or effective voltage. 

The correct way to get the effective 
vontrohgrid voltage would be to short the 
grid load resistor; or to make a measure- 
ment of the cathode voltage (which in 
most cases equals the control-grid volt- 
age). If the bias resistor R becomes open 
and a control-grid voltage measurement 
is attempted with the set analyzer, a high 
control-grid voltage will cause a corre- 
spondingly low plate current. The reason 
for this is that the instrument itself takes 
the place of the bias resistor, the high 
voltage drop occurring across the instru- 
ment due to its high resistance. When 
this condition is noted with a set analyzer 
always check the bias resistor with the continuity tester; since 
a condition of high plate current and no grid bias usually 
indicates a shorted bias resistor bypass condenser C. 

If the control-grid circuit becomes open at any point, control- 
grid voltage will not be indicated on the voltmeter. Likewise, 
if the primary of the coupling unit in the preceding stage 
becomes shorted to the secondary or control-grid circuit, a 
positive bias will be placed on the control-grid of the tube. 
This will show on the set analyzer as a high plate current; also, 
the normal control-grid voltage reading will not be evident but 
the meter will be reading in the reverse direction. This condi- 
tion is sometimes found in resistance or impedance-coupled 
stages, due to a leaky or shorted coupling condenser* 

Consider Fig. ID. which represents a stage of resistance coup- 
ling (a form found in many makes of early screen-grid sets, 
particularly the Atwater Kent; impedance coupling is utilized 
in the R.F. stages). If condenser C, which couples the plate 
and control-grid circuits, breaks down under voltage, the control- 
grid of the following tube, V2, becomes positive and if Zl is a 
(Continued on page 55) 
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LINE VOLTAGE 
METER 




Fig- 1 

With this new kink, it's a pleasure to measure. 

PRIZE AWARD 

SERVICE JOBS IN BEAUTY SHOPS 
By C. O. Nixon 

p VERY town and city of 2,000 popula- 
— tion and over has its beauty shops, 
each with its permanent waving ma- 
chines. 

Most of these are without voltage me- 
ters which are essential in order that the 
operator may note the voltage fluctuations* 
while "baking" a head of hair, and in- 
crease the time to compensate for low 
voltage — which is usually caused by put- 
ting onto the line a hair dryer, etc., while 
baking. 

Live Service Men in small towns and 
cities can "cash in" by attaching to these 
permanent waving machines for a nom- 
inal sum, an A.C line voltage meter as 
illustrated in Fig, 1. In the case of the 
Gabrieleen machine it is only necessary 
to twist the prongs of a Heede or Ueadrite 
A.C. 150-volt meter so that they may be 
inserted into a spare beater socket (Fig. 
1). 

The Fredericks and other makes will 
require slightly different application, but 
should not be difficult for any Service 
Man who knows his "stuff," 

This meter installation is easily sold 
and made, as similar voltage indicators 
built into the machines cost $05.00 and 
more. 

These Beauty Shops are potential buy- 
ers of interference filters to be applied to 



SHORT CUTS 

IN RADIO SERVICE 



$10 FOR PRIZE SERVICE 
WRINKLES 

Previous experience has indicated that 
many Service Men, during their daily work, 
, have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 

As an incentive toward obtaining informa* 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO- 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c o RADIO-CRAFT, 98 Park 
Place. New York City. 



their hair drying equipment, especially 
such shops as have radio receivers. 
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IMPROVING THE A. K. 35 
By Theodore R. Sayre 

OLD battery receivers are characterized 
by a deplorable lack of good tone 
quality. To correct this state of affairs, 
the writer worked up the audio amplifier 
illustrated in Fig. 2. An excellent "mod- 
ernizing" job can be done by applying 
this circuit to At water Kent No. 35 re- 
ceivers with greatly improved quality and 
volume resulting therefrom. 

Incidentally, the sensitivity will be in- 
creased to a considerable 
extent. In addition, this unit 
makes an excellent D.C. 
phonograph amplifier since 
the type '22 tube gives con- 
siderable voltage gain. 



B + 

PWR. 



FiQ. 2. Circuit of trie revised A.K. *'35'\ 



THE "B" UNIT'S FIELD SUPPLY 
By A. Israel 

QUITE a few people have 
bought 110-volt D.C. dy- 
namic speakers but have 
failed to get good results be- 
cause the field-coil did not 
receive enough current when 
connected to their radio re- 
ceiver as one of the filter 
choke-coils; also, there are 
many 110-volt A.C. dynamic 



HOOK FIELO OF 9 
SPEAKER TO TmCSE 4 1 
TWO POINTS " { 



FROM 
RECTIFIER 




O B- 



Fig. 3 

Mr. Israel's "field supply." 

reproducers collecting cobwebs simply be- 
cause something is wrong with the rec- 
tifier system. 

However, by connecting a standard 
«*B" eliminator, as shown in Fig. 3. con- 
siderable direct current will be available 
for operating field coils. 

The reproducer field-coil is to be con- 
nected, as shown by the dotted lines, in 
place of choke CI 12. The current through 
the coil may he regulated by connecting 
a variable resistor from "TV* plus to "U" 
minus. This unit is indicated as R. its 
value being variable between the limits 
of about 0 and 25.000 ohms. This re- 
sistor is preferably of the compression 
type, so that its current carrying capacity 
will increase as its resistance is lowered. 

To prevent the current drain exceeding 
the rated output of the tube used as a 
rectifier, it is advisable to connect a mil- 
liammeter in series with the circuit, as 
indicated at MA. 



A.C. RADIOLAS ON D.C. 
By Robert C. Barton 

MANY Service Men seem reticent about 
attempting to convert 110-V. A.C. 
receivers to operation on D.C. supply lines 
of practically the same potential, 'While, 
in general, it is not advisable to attempt 
to rewire most sets, many models are 
readily adaptable to such changes, the 
modified receiver giving very satisfactory 
performance, even though the maximum 
value of the high-voltage supply cannot 
exceed the line potential which, ordin- 
arily, is about 120 volts. 

Past issues of Raoio-Ckaft magazine 
have contained detailed data concerning 
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PLATE ANO GRID 
SUPPLY TO ALL TUBES; 
EXCEPT BIAS T0'4S'« 
WHICH ISC 
8ATTERY. 



Fig. 5. Detail of the filament connections. 
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Fig. 4. 



Modified diagram of an RCA 9-tobe superheterodyne, now capable of operating with but 8 tubes from a D.C. line. 



tlic change-over of relatively simple sets 
such as the Freshman "Masterpiece," 
certain Atwater Kent models, and one or 
two other makes of similar type; how- 
ever, there has been no attempt to de- 
scribe the changes to be made in, for 
example, a complicated receiver such as 
the RCA-Victor "80" Superheterodyne 
chassis. (See Data Sheet No. 29. in the 
November, 1930 issue of Radio-Chakt; sec 
also Data Sheet No. 44 in the June issue. 
Technical Editor.) 

Of course, such sets may be operated 
from a D.C. line supply by means of a 
rotary converter, motor-generator, rotary 
interrupter and transformer, or a vibrat- 
ing type of interrupter and transformer, 
(the transformer in the latter two ar- 
rangements takes care of the reduction 
in voltage incident to the use of circnit- 
interrupters; this point has been dis- 
cussed in past issues of this magazine). 

However, where spaco or cost arc im- 
portant factors, the solution is to convert 
the circuit. In Fig. 4 is shown the dia- 
gram of the RCA-Victor (etc.) 9-tube 
superheterodyne modified as an 8-tubc set 
for operation directly from the D.C. light 
lines. Note the convenience with which 
the cathode-heater type tubes in the 
original receiver lend themselves to this 
circuit change; as shown in more detail 
in Fig. 5, the filaments are to be con- 
nected in series. 

All grounds are to the chassis only, A 
ground connection for the set is auto- 
matically obtained through connection to 
one side of the light line. Particular 
attention should be given to antenna 
condenser C, since this unit may be called 
upon to function as a protective device 
against "burn-out" of the primary coil 
LI, in the event that the antenna should 
accidentally become grounded. 

In Fig. 6 are shown the changes neces- 
sary to convert the Radiola Model R7 for 
110 V., D.C. operation. This is their 



"Superhette" design; at the same time, 
this chassis will be found in other makes 
of receivers, for instance Graybar, West- 
inghouse. and General Electric, as de- 
scribed in the descriptive sheet which 
covers this circuit. Data Sheet No. 47, 
in the August, 1931 issue of Ramo-CkakT. 

The circuit shown in Fig, 6 particularly 
concerns the power-pack, while the method 
of connecting the remainder of the set 
will be apparent by reference to the previ- 
ous circuit dealing with the "80"; and 
the comments concerning that set will 
apply in connection with the "117." 

Particular attention should he paid to 




TESTING PENTODES ON THE 
READRITE "245 A" 
By Alphonso Moody 

SERVICE MEN, who use a Readrite 
model "245 A" set tester, need not 
worry about the testing of the new *47 
pentode tube, as all necessary tests can 
be made in the following manner; 

Remove the tube from the socket of the 
set and place it iu the five-hole socket of 
tester. Place the plug end of the cable 
in the vacant socket. Read the filament 
voltage ou the 10-volt scale of the A.C. 
meter and the plate current on the 0-100 
scale of the milliam meter. 

To read plate voltage, place one end of 
the black test lead in the li-jack of the 
tester, and one end of red test lead in the 
"300" jack. Touch the free end of the 
red test lead to the positive milliammeter 
jack and the free end of the black test 
lead to the + jack. Read on the 0-3OO 
scale of the D.C. voltmeter. 

Control-grid voltage may be read with 
the red test lead in the "68" jack and the 
free end touched to the + jack instead of 
to the K jack; the free' end of the black 
lead going from the B-jack to the grid 
jack. 



Fig. 6. 

Conversion of the R7 receiver. 

the selection of resistor of correct ohm- 
age, and sufficient current carrying capa- 
city for the particular position in which 
each one is intended to be operated. 

Note that in Fig, 4 resistor R has been 
added to the circuit. In Fig. 5 at X, is 
indicated an optional position for the 
field-coil of the dynamic reproducer; the 
result is greatly improved quality of re- 
production. If this circuit is used it will 
he necessary to rewind the field coil to a 
resistance of 20 ohms, with a wire suffi- 
ciently heavy to pass about 1% ampere. 
The main limiting resistor must then be 
reduced from 57 to 37 ohms. 




Prospective Customer, "What will you allow me 
for my old Whatm Sloppyheterodyne?" 



RADIO-CRAFT for JULY, 1932 



31 



A 

METERLESS 
TUBE-CHECKER 



ADAPTER 



By VINTON K. ULRICH 



THE Service Man who has a good 
analyzer with several meters does 
not desire to buy or build a tube 
checker unless he can make use of 
these meters. Of course, if he lias a large 
business the cost of extra meters does 
not matter, but many Service Men find 
it hard to scrape up a few dollars! 

The adapter which is illustrated in 
Figs. A and li makes use of any of the 
ordinary set analyzers — plugs into the 
socket of the adapter as would be done 
when taking readings from a radio re- 
ceiver. 

The diagram Fig. 1, is practically self- 
explanatory, A transformer PT of special 
design supplies the various filament volt- 
ages along with — 3V. for grid-bias change 
(to obtain a shift in plate reading), 10 V. 
for the fifth element of the R.F. pentode, 
70 V. for the screen of screen-grid tubes, 
and 125 volts for plate supply. 

The writer's transformer consists of a 
shell-type core with a cross-section area 
of approximately one square inch; the 
90 volt primary is wound with Xo, 24 
enamel-covered wire; the high-potential 
secondary, No, 26 enamel; and the fila- 
ment secondary, No. 18 D,C.C. The num- 
ber of turns of wire per volt is five. The 
constructor who wishes more complete 
information on transformer design is re- 
ferred to the article, "The Design of 
Power Transformers," by C\ "\\\ Palmer, 
in the September, 1931 issue of Raimo- 
CkaKT. 

The large switch is a 10«point tap switch 
either single or double pole; the latter, 
with sections connected in parallel is pref- 
erable as it can more easily carry the 
high filament currents. Switch S\V1 is 
used to give a shift of three volts in bias; 
a method which seems to be better thai) 
the use of a series "drop** resistor, 
Whether switch S\V2 is necessary depends 
upon the provisions made in the analyzer 
for the screen-grid type tubes. Its pur- 
pose in the S.G, position is merely to 
put a bias of +70 V, <m the C terminal 
of the tube, and to connect the control- 
grid cap of the tube to Switch S\V1; in 
the Normal position, the regular grid con* 
nection to the grid terminal of the tube 
is obtained. The constructor can easily 
determine whether his analyzer has pro- 
visions for performing this duty and thus 
can adapt or omit S\V2 accordingly. 

Switch SW3 in the Normal position con- 
nects the cathode to the center-tap of the 
filament secondary through resistor R, 




Fio. A 




Fig. B 




Fio. 1 

Schematic circuit of the adapter. 



SECOND PLATE SW. 




TO PLATS 
400- 

SCREEM GRID Oft ) OHM 
CAP OAID— ^ RcSlSTOft 



Fiff. 2 

Switching system for testing '80 tubes. 



and also to the zero.potcntial tap of the 
transformer. The pentode position puts 
a bias of +125 V. on the cathode when 
testing '47 and '33 type pentodes. // 
this su itch is in thf pentode position with 
a heater-fi/pe tube in the socket, the tube 
will be ruined, for its cathode is not in- 
s ulated for 125 V. 

Resistor Rl adjusts the line potential 
to 90 V. for the primary of the trans- 
former; since this may be the line voltage 
in some places. Read the filament voltage 
from the analyzer meter; if it does not 
correspond with the adjustment of the 
voltage selector switch, adjust Rl. 

Resistor R2 protects the plate milliam- 
meter in case of shorted elements. 

To use this adapter proceed the same 
as though you were analyzing a radio set. 
Take the plate reading with SWl at Nor- 
mal and then at Grid Test position; then 
subtract the readings to get the "change" 
(indication of mutual conductance). The 
meter readings may be calibrated from 
tubes known to be good. 

Outside of the *80, all types of tubes 
commonly used can be tested without 
adapters. 

The make of parts and their method 
of mounting are left, to the constructor, 
as individual problems will arise. 

The author built his unit as shown in 
Fig. A, without a 15 V. filament tap (be- 
cause he did not have a 10 point switch; 
nor any immediate need for this voltage). 

Resistor Rl must have (it least 25-watts 
rating, wire wound, and with a resistance 
range of zero to several thousand ohms. 
( In spite of the fact that the writer used 
a compression-type unit as illustrated in 
Fig, H.) 

Switches of the push-button type, be- 
cause of their factor of safety, are recom- 
mended. 

To test a "6,3 V." pentode throw SW2 
to the S.G. position; which puts a poten- 
tial of +70 V, on the suppressor grid and 
125 V. on the plate. 

If the analyzer with which this adapter 
is to be used indicates current in the grid 
lead, it is possible to test the second plate 
of an '80 by incorporating a D,P.L),T, 
switch to put the plate potential on the 
grid prong instead of the plate; this will 
be made clear by reference to Fig. 2, 

This diminutive device requires a panel 
measuring only about 4 ins. square. 
(Continued on page 60) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 



OPERATING NOTES 



By BERTRAM M. FREED 



A GROUP of some twenty Service 
Men seriously attempted the de- 
i termination of exactly what in- 
* formation was most necessary 
and vital in the servicing of commercially 
manufactured receivers. After some dis- 
cussion and debate, and a number of ac- 
tual tests, it was unanimously decided 
that with the schematic diagram and a 
socket voltage analysis chart, any receiver 
could be cfficently serviced by the average 
radio Service Man, discounting any en* 
counter with unusual problems. 

Previous "Operating Notes*' by this 
writer have dealt with these unusual 
problems that from time to time confront 
the repairman, retarding his work and 
yet, producing much satisfaction, when 
solved. The following is an account of 
several "tough" assignments. 

Radiota 67 

Recently, a Radiola 67 radio-phono com- 
bination was the source of much annoy- 
ance and discouragement. The complaint 
was, "fading." After the set had been 
operating for some time, reception would 
slowly die out. When the automatic vol- 
ume control (type '27 ) tube was removed, 
reception was obtained, although without 
the automatic volume feature. This pe- 
culiar condition would occur at different 
intervals. The chassis was removed from 
the cabinet, along with the visual tuning 
meter, phono-radio transfer switch, and 
manual volume control. For over four 
hours, the fading did not take place, with 
the A.V.C. tube in the circuit. The chas- 
sis was re-installed in the cabinet and 
the fading condition again started! 

The entire outfit, pack, speaker and all, 
was carted back to the repair shop, where 
it was on life-test for several days with- 



out a single flaw in its operation. When 
back in the cabinet, again the fading! 

A thorough socket analysis was then 
made. This time, grid voltages on the 
R.F. and I.F. type '27 tubes were meas- 
ured and it was found that after the re- 
ceiver had faded, and with the A.V.C. 
tube in the circuit, the grid voltage on 
the I.F. amplifiers had, instead of the 
normal potential of 9 volts, about 90 
volts; at last, some real symptoms had 
been discovered. The schematic for the 
receiver was carefully studied and it was 
found that the grid return leads of the 
I.F. transformers (I.F. stages) were in 
the A.V.C. circuits. (The complete dia- 
gram appears on page 258 of the OmriAi. 
Radio Skuvice Manual, Vol. 1.) 

An effort was made to determine the 
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Fig. 1 

Detail of Radiola 67 power unit. 



conditions under which the A.V.C. tube 
would deliver such a high bias. It was 
reasoned that such a condition would re- 
sult if the grid of the A.V.C. tube was not 
receiving grid voltage. The 1. megohm 
carbon resistor was checked with a high- 
range ohmmeter and found to be in good 
shape. This circuit was checked back 
with the same instrument through the col- 
ored cable to the transfer switch. Close 
examination of this unit disclosed that 
upon the slightest pressure on the switch, 
the blade to which the grid-return lead 
of the A.V.C. tube was connected failed 
to make contact to the blade connected 
to the manual volume control. The 
weight of the heavy cable connected to 
the switch was enough to open this cir- 
cuit, resulting in all the trouble. Fig. 1 
gives a skeleton illustration of connec- 
tions and voltage distribution. 

Brunswick 17's and 24's 

The Brunswick 17, 24, and 25, super- 
heterodyne furnished interesting material 
on two occasions. The trouble in one 
instance was lack of volume control. Al- 
though this complaint is not uncommon 
with this receiver (cathode*heater leak- 
age in R.F. and KF. tubes, and the 
speaker terminal shield shorting to one 
or more terminals, causing the same con- 
dition in other receivers of this model), 
much time was spent in its elimination. 

All the resistors and bypass condensers 
in the grid-return circuits of the R.F. 
and LF. stages were checked and found 
perfect. The condensers, namely the .02- 
in f., in the R.F. and first-detector return 
circuits were given a most careful cheek, 
for on a previous call, leakage was found 
present in the first-detector condenser, 
{Continued on page 46) 
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Fig. 2 

Complete schematic circuit of the Philco Model 70 receiver. Values of the parts are shown on the diagram. 



RADIO-CRAFT for JULY, 1932 



3J 



www.ainericanradiohistorv.com 



THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 



REVERSED AERIAL CONNECTION 

Editor, Raimo-Cbaft: 

We all have noticed, at certain times, 
an increase in signal strength when the 
antenna and ground wires were connected 
to a radio in a reversed manner, as sug- 
gested in a letter by "Radio Louie" from 
Needles, Calif., published In Radio-Ckakt 
for May. 

In some of the smaller towns, especially 
where the power plant is small, the trans* 
formers, which step the voltage from 2200 
down to 110 volts, are few and far be- 
tween. In larger towns it is different; 
there are one or more transformers to 
a block. In the former instance, all 
homes fed from the transformers, will 
pick up more signal from the lines (they 
really are an aerial), due to the lines 
being longer. 

There is enough capacity between the 
primary and secondary windings of the 
power transformer in the radio set to by- 
pass this signal to ground. 

When the radio is connected as in 
"B" of Fig. 1 (this being the correct 
way), the signal from the line is bypassed 
directly to ground, but it must pass 
through the primary of input R.F, trans- 
former to get to ground. 

In some sets when the antenna and 
ground are reversed, the different circuits 
are not grounded directly, causing an urn 
balanced condition, bringing the set 
nearer the oscillating point, or perhaps 
causing it to oscillate which also gives 
us the effect of a greater signal pickup. 

Your backyard antenna has not a very 
good pickup when compared to the A.C. 
lines, which sometimes cover an area of 
J /i mile or more, in some of the smaller 
towns. 

Line disturbances are picked up more 
readily when the radio is connected up 
in the way suggested. Battery sets do not 
experience this trouble, because they have 
no connection to the line in any way. 

C. A. Gonrrrs, 
Wilkrs Burn; Pa. 



ONE ON US 

Editor, Radio-Ckakt: 

I note in a current issue of Radio- 
Ckakt — that is, May, 1932 — that a Mr, 
Hryzink has been awarded 
a $10,00 prize for a Short 
Cut in Radio Service in- 
volving the use of a sepa- 
rate '27 tube as an auto- 
matic volume control in a 
screen-grid receiver. 

Will you kindly refer to 
my article on automatic 
volume controls in the No* 
vember, 1930 issue of 
Radio*Cuaft, In Fig, 3 you 





CHASSIS 
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Fig. 1 

At A, the signal flows directly to ground; at 
B, the signal (induced from the power line 
flows through the Primary of the R.F. trans- 
former to ground. If the power line is a better 
aerial than the regular aerial, then louder 
results will be obtained with reversed antenna 
connections. 

will find information on such a unit iden- 
tical with that given by Mr. Hryzink. 
How come? — and if so — What of it? 

1 take pride in the fact that some of 
the information in my articles may have 
been helpful to the Service Man in his 
daily routine — but think that he is laying 
it on a bit strong when he uses the same 
stuff for contest purposes. Admittedly the 
subject matter in my story does not con- 
form with that of Mr. Hryzink— yet you 
will note that I was attempting to gen- 
eralize on A.V.C. systems without special- 
izing on one particular unit. Also it is 



possible — I am certain today — that the 
material was not original with me. 1 
think that Mr. Hryzink should at the 
very least donate a substantial portion of 
his prize to the relief of indigent and 
broken-down Service Men — particularly 
those who have not had the advantage of 
a collection of back numbers of Radio- 
Chakt. 

C. H. W. XasoN, 
.Wir York City, 



WHO KILLED COCK ROBIN? 

Editor. U.\imo*Ck.\kt: 

In the May issue of Raimo-Crakt an 
article headed "An Automatic Volume 
Control for Screen-Grid Tubes," by Wm. 
Hryzink, drew first prize of $10.00, it being 
considered the best service wrinkle for 
the month, 

I make a motion to have Mr. Hryzink 
forward that prize check to A. A. Ghir- 
ardi, who should be credited for the ar- 
ticle: 98' ; of it was copied word for word 
from pages 561 and 562 of his Raoio 
Physics CoriMK, 2nd edition. 

C. A. Goiurrs, 
Wilkrs Havre, Pa. 



rUE Official Radio 
Service Mens Asso- 
ciation, sponsored by 
Radio-Craft, invites all 
Service Men who are not 
members of the Organi- 
zation to write for an 
application blank. It is 
the official service or- 
ganization of this maga- 




MORE OF A. K. 

Ed it or. R aim* >«C u a ft : 

Having read many of the arguments 
regarding cooperation given the profes- 
sional Service Man by some of the big 
manufacturers of sets, and having had a 
wealth of experience along these lines 
myself, I beg to get this off my chest: 

Having read with interest the per- 
fectly lovely letter of Mr. L. A. Char bon- 
nier. Service Manager of the At water Kent 
outfit, in February Radio-Ckakt, (and it 
read something like Mr. Stimson's notes) 
I said, "just to see Til give it a trial"; 
like the old man who bought the dead 
horse, 1 did not look for much. After 
writing At water Kent Mfg. Co. stating 
that I had several years experience and 
three or four years servicing their set for 
their dealers, I meekly and humbly asked 
might I be favored with one of their 
••Iliily C ?) Bibles." In the course of hu- 
man events 1 was the recipient of a very 
nice letter explaining their policy of han- 

dling such requests ; 

namely, transmitting them 
to their distributor, who in 
turn would investigate my 
qualitications, and ask the 
local dealer could I have 
one of the treasure books. 
The distributor in this 
case knew me personally, 
knew 1 had serviced sets 
for their dealer, and in a 
{Continued on page 54) 



sine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail. 
Write for yours today, 
The 0,K,S,M.A., 98 
Park Place, N. Y. 
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HOW TO MAKE AND CALIBRATE 



A SIMPLE SERVICE 
OSCILLATOR 



By C. H. W. NASON 



AG LA NCR through preceding issues 
of Kamo-Ckakt will show that, for 
. the correct alignment of the su- 
* perhetcrodyne receiver circuits, 
it is essential that we have modulated test 
oscillators to cover the intermediate fre- 
quency range from 100 to 200 kc as well 
as to cover the broadcast band. 

I say "modulated oscillators" advisedly, 
because of the fact that the modulated os- 
cillator will work with any type of output 
meter and will give an indication of the 
over-all sensitivity of a receiver from an- 
tenna to loudspeaker, whereas with an 
unmodulated signal we are limited to the 
use of a resonance indicator in the plate 
circuit of the detector tube such as has 
been previously described in these col- 
umns. 

Calibrating by Zero Beat 

An oscillator such as is shown in Fig. 1 
and operating in the broadcast hand may 
easily be calibrated by allowing it to inter- 
fere with an incoming broadcast signal 
of known frequency. This is done by the 
so-called "zero beat" method. Tune in a 
broadcaster of the highest rank, one whose 
frequency is beyond suspicion of inac- 
curacy, then slowly move the oscillator 
dial (the oscillator being loosely coupled 
to the antenna \ until a heterodyne whistle 
is heard. As the frequency of the oscil- 
lator a pi> roaches that of the incoming 
signal, the pitch of the whistle will be 
reduced until it disappears; this is the 
zero-beat point and the frequency of the 
signal and that of the oscillator are ifb'th 
t'hul when this condition obtains. You 
may prepare a graph of the oscillator 
dial-settings for various frequencies con- 
necting the points observed with a line 
which will permit your reading directly 
from the curve the frequency of any in- 
termediate dial sotting. 

Harmonic Production 

The oscillator is now calibrated over 
the brua<1v<tst band with a fair degree of 
accuracy; but we have no such check with 
which to calibrate the intrrnnilintr range. 

Any generator operating in a non-linear 
fashion generates harmonics of its natural 
frequency, that is to say that the ouput 
will contain spurious signals which are 
exact multiples in frequency of the fun- 
damental. To show this, it is only neces- 



sary to consider a lnOO-oycle source Fl. 
rich in harmonics F2. F3, F4, Fo. which 
will have frequencies as follows: 

Fl F2 F3 F4 F 5 
1000 cy. 2000 cy. 3000 cy. 4000 cy. 5000 cy. 
1500 cy. 3000 cy. 4500 cy. 6000 cy. 7500 cy. 



With the procedure thus clarified, it is 
easy to see that the harmonics are separ- 
ated one from the other by a frequency 
equal to the fundamental. Consequently, 
taking several of the frequencies lying in 
the range of the intermediate frequency 
oscillator, and working backward, we tind 
that a tabulation as above will give us a 
clue as to a means of calibration. 



Fl 



F2 



F3 Yi F5 F6 

(I'un.) (2nd II.) (3rd IT.) (Jth It.) <5fli fl.) (itib If.) 

100 kc. 200 kc. 300 kc. 400 kc. 500 kc. 600 kc. 

120 kc, LNOkc. 3<;okc. 480 kc. 600 kc. 720 kc. 

150 kc. 300 kc. 4.10 kc, 000 kc. 750 kc. 900 kc, 

J 75 kc. 350 kc. 525 kc. 700 kc, 875 kc. 1 050 kc. 

200 kc. 400 kc. rtOO kc. 800 kc. 1000 kc. 1 200 kc. 

It is readily seen that certain funda- 
mental frequencies have harmonics lying 
in the broadcast hand. 

If the oscillator is coupled to the an- 
tenna of a calibrated receiver, the cali- 
bration of which has been checked against 
broadcast signals of known frequencies, 
it should be a simple matter to pickup on 
the receiver and identify the various har- 
monics of the frequency to which the os- 
cillator is tuned. 

It is not sufficient to identify a single 
harmonic, as it will he seen from the 
tabulated data that ♦JOO kc. (for example) 
may he either tin* 6th harmonic of loo 
kc. the 5th harmonic of 120 kc, the 4th 
harmonic of 15(1 kc. or the 3rd harmonic 
of 200 kc. Thus it may be seen that at 
least two harmonics must be received and 
identified before wo may roach a logical 
conclusion as to the frequency of the 
fundamental. 

(For this reason, the entire broadcast 
band should be scanned for signals and 
those received logged before any attempt 
is made to guess the frequency of the 
fundamental.) 

Suppose that with the oscillator con- 
denser nearly closed (near 100 kc.) we 
find that harmonics are picked up at 575, 



LI r L2 



C3 




45 V ~B-*4$V 



Fig. 1 

Schematic circuit of the oscillator. 
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Fig. 2 

Details of the dummy antenna. 

690, 805, 920, 1035 and 1150 kc; we may 
conclude, since these readings are sepa- 
rated one from the other by 115 kc, that 
the fundamental frequency is 115 kc. and 
that we have received the 5th, 6th, 7th, 
8th, 9th and 10th harmonics. (It should 
be remembered that the higher order har- 
monics are likely to be very weak and 
it is only possible to receive them with 
the receiver at full sensitivity, — that is, 
with the output of the oscillator at a maxi- 
mum and the volume control turned full 
on.) 

The remaining points on the oscillator 
dial necessary to a complete calibration 
of the instrument over the desired band 
may be obtained in the same manner. 

The use of a straight-line-froqueiicy 
tuning condenser will help matters in this 
respect as it will be found that the points 
observed lie in a substantially straight 
line over the greater portion of the range 
and very few points will he necessary to a 
complete calibration. 

Construction Details 

It will be seen that the oscillator 
(which, with its batteries, should be to- 
tally shielded) employs the familiar Hart- 
ley circuit using a single tapped coil 
which simplifies the procedure in chang- 
ing ranges. The coil employed for the 
low-frequency range is a standard Pacent 
duo-lateral coil having a few turns re- 
moved to adjust its inductance to the 
correct value. For the purpose of shift- 
ing the frequency range of the device a 
simple three-polo double-throw switch is 
provided. This switch may be of any type 
but is preferably one having but slight 
capacitance between its elements. 
(Continued on page 60) 
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Radio Service Data Sheet 



CLARION "REPLACEMENT 11 CHASSIS, MODEL AC-160 A.V.C. SUPERHETERODYNE 

(Push-Pull Pentodes, Variable-Mu Tubes, Tone Control and A.V.C.) 



Of the estimated 17 million radio sot* 
now in use in tin* Cuited Slates, tile chas- 
scs of approximately 11 million are now 
obsolete, (lire to tin* nip id advance in re- 
ceiver design. At the same time*, the eabi- 
ni'ts in width these chnsscs arc housed un- 
just sis much in vogue as the day they wciv 
bough | : anil (hoy si ill represent a consider- 
nble portion of the cost of the ensemble. 

To offset this discrepancy, a western 1111111- 
lifiU'tinvr has brought out 11 lo-lnbo super- 
heterodyne receiver chassis, complete in 
every respect, and modern in design, which 
is to he used as "replacement" for the 
older set models. The diagram of this re- 
ceiver. I lie model AC-1U0. is slltiwil. The 
cluissis is available without 1 11 lie*. 

The electrical values of the etmtpoiieiits 
are as follows: ttosistor Kl. volume con- 
trol. l.IoO ohms : \12. tone control. 11. 1 -meg. : 
ICS. s.ono olims: K|. (U-uies:. : l«.". ir.noii 
olims: |{<». 40II ohms ; K7. Il.o-nicg. ; 1{N. 

•lo.iuiii ohms: lt!i. Kl'-'. K1.01111 ohms: IiH>. 
:;iuh»o ohms: lill. u.L'-meg. : KKi. ::oi» tdiuis : 
IM4. Too ohms: Klo. 17o ohms: 1(10. iMiim 



Ki s. ::,NOH ohms : 



olims : 1:17. I..*S(mi nhtii 
ItlO. irjo. I.000 ohms. 

Condensers (*|. Ci\ C:t. are tuning units: 
C4. CIS. .not is -inf. : C",. C7. .itt-mf. : CO, 
Cli», C14. CiM. Ci\-». o.l-mf. : Cs. 0.7-mf. : 
Ct>. cm. (••_»!». ,o."».|nf. : 4'il. .iHMiH.vmf. : 
Ci::. .oi-inf. : cm. C:»:i. s mf, : no. i*i!o, 
o.^Vmf. : CiM, 1. inf. 

operating voltage ami 
isties are taken with Hie 



current elm meter- 

Voluille control set 



**full on." ami the •■supersensitive" >wiieh 
turned "to right." 

Filament potential. VI. V*4. V!*. 

volts; \:5. V.". VO. iM volts; V7. Vs, 
volts: V10, 4.0 volts. Plate potential. VI, 
V4, l.'l volts: Vl». 14<i volts: V:i. 11." volts; 
Vo. nej volts; vis, volts: V7. VS. i»."0 
volts: VO. ir» volts: Vlo. zero, Control- 
grid potenthll. VI. V4. O.l'-voIi : Vl». ."i.7 
volts: V::. \r.. Vlo. /en.: VU. s volts: V7. 
Vs. lu.r, volts : VO. i»o volts. Cathode po- 
tential. VI, VI, :i volts: V2. •> volts: V". 
V.*. V7. Vs. Vlo. zero; W>. 1." volts: Vo. 
4o volts. Screen-grid potential. VI. V4. 
7o volts : Vi*. 7(1 volts : V::. V.->, V(». VO. 

V10. zero; V7. VS. Volts. Plate clll" 

rent. VI, ma.: V*J, I. '2 ma.: V:». i».r. ma.: 
V4, ma. : VT». o..Vina. : Vb. ma. : 
V7, Vs, 27 ma.: VO. »>n>: Vlo. 47 nia. 
plcte in its uetion. even on very strong sig- 

I>o not connect the ground wire to 1 lie 
*'Aiit.'* post unless a fixed condenser is con* 
neeted in series, to prevent a hitriiont of 
the antenna etui in the event that a ground 
may have oceurred in I ho power t raiisforiner. 

A good ground is Unit or t nut to satisfac- 



tory operation: seleeiivjty ami circuit sta- 
in lily depend upon this consideration. Tim 
ground connect ion is conveniently tested by 
grounding one side of a llo-volt lamp. not- 
ing the hrillianey when eaeli sitle of the 
light-line is connected to the remaining 
lead of the lamp: a dim light iudicntes n 
poor radio trronml. An entire absence of 
light in this lest usually intllcatfs a lack 
of ground al the ma Hi power transformer: 
in this ease the local power com puny should 
he not i tied. 

Switch SW.- should not he thrown to 
the "riioiio." position unless a pickup \< in 
the circuit : otherwise, noise and Muttering 
will result. 

Poor sensitivity untit he tine to mis-align- 
ment of the inning condensers, hut the trim* 
ntvrs of thvsv units should not Uv mf just of 
f.rcc/if tis a hist resort. 

Since this receiver has automatic volume 

control, 1 r tone quality will result if the 

set is adjust oil slightly off- turn*. Therefore, 
it is recommended that the volume first he 
reduced to low niltlihi li t V. the set tuned for 
a point miil-way hot ween the two exireme 
dial points of reception, ami then the vol- 
ume drought up to normal. 

Another method of checking tone quality 
at this point is to suhsiituic for the regular 
antenna, a very short piece of wire, so that 
the volume control must he adjusted to the 
**full on" position, when the A.V.C. feature 
no longer holds, iiiniiur heing ••peaked," ns 
in the oriliuary types of sets. 

A poor type "27 tuhe used as the second- 
detector YT». or A.V.C. Vo. will result in 
poor operation. Note that tithes uusiiitrd 
to use in these positions may test •■okay" 
on a 1 ill m> checker. 

In "noisy" localities it tuny he well to 
shunt the power line hy a tiller system of 
the usual type two 0.1 -mf. tixetl condens- 
ers, connected in series, the two free ends 
connecting to the two line-leads, ami the 
center-lap heing grounded, 

hue to iht> hk'h audio gain of this re- 
ceiver, specinl precautions in the tle>ign 
were taken to eliminate hum hcyoiid the 
normal, sliuht degree existing in practically 
all sets. Coiiseqiieutly. should n tomplaint 
td hum arise, after eliminating the usual 
possihle causes check the position of A.K. 
transformer Tl. The niiirlc of iis tuountiug 
hrnt kei hns heeri carefully calciihited to eli- 
minate hum ami if for any reason Tl must 
he rep la red. | M . sure to retain the bracket 
ami see that it is not accidentally twisted 
out of its original angle. 

Tin* tuning condenser nearest the front- 
panel is 1*1, followed hy CL\ ami C:i, 1 in this 
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order 1 : the trimmer for each of these cir- 
cuits is located on top of the respective 
tuning unit. I'addiug condenser C4A is lo- 
cated tui the front skirt of the chassis, 
alongside unit UN SW.l*. Trimmers of the 
I.K circ!iits are h>calet| on the left-hand 
sitle td the respective transformers, the 
lop adjust ing screw t»f the two In-iug the 
griil-eircuit tuning control : l.F. transformer 
l.K.T. 1 is the one nearest the front-panel. 

Connect the 1 7."t kc. service oscillator to 
the control-grid cap of V_\ ami to ground. 
l»o not remove any of tin* tubes from the 
sockets: also, it N unnecessary to disconnect 
the control-grid cap connection from V-. 

After adjusting the 1. 1*, circuit, connect 
a broadcast -fret 1 uetiey service oscillator to 
the input posts of the radio set. ami tune 
In its signal at 14nn kc. X,>w ail just the 
trimmers of CI ami C2. respee lively, for 
maxiiuimi output. 

To cheek the calibration of I lie receiver, 
whether it is high or low. the trimmer in 
shunt to C:l should be adjusted until a 
crystal-controlled station td known high 
fretpicmy N brought in, at the rorm t tfiat 
liuirhuut. with peaked tunini: ami maximum 
volume. If the hroadcasl-f retpielicy service 
oscillator is accurately calibrated, it might 
he used in place of the broadcast stations 
signal which, however, is held within 
about ."n cycles by reason id the crystal- 
control, in this adjustment 11 test fre- 
quency of 14oo kc. should be Used. Note 
that at thi> frequency the setting of the 
trimmer of C:| will l>.- exceedingly critical. 

Now conies the problem td balancing the 
oscillator to the U.K. mid doleclor circuits 
so that perfect tracking will be obtained 
owr the entire tuning range. 

Tune the external broadcast -frequency 
test oscillator ami the receiver both in 000 
kc.. 1 lieu slowly increase or decrease the 
capacity of CIA. at (he ssinie time continu- 
ously tuning lank and forth across the sig- 
nal with the receiver 1 lining condenser gang. 
The output meter needle will now be swing- 
ing up ami down in step with the variation 
in tuning. Watch the peak of this swing- 
ing closely ami readjust CIA until the swing- 
ing neetlle reaches its highest peak. 

Uetune the receiver ami broadcast -fre- 
quency service oscillator 10 1 4* hi kc. ami 
re-check the trimmer td C:! to make sure 
that the adjustment of C4A has not thrown 
the receiver out id calibration. Should this 
have occurred, readjust the trimmer td C:» 
until the calibration is correct, and then 
cheek on the trimmers of CU ami C! to make 
sure that the adjustment of C4A has not 
retimed the sensitivitv. 
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Schematic circuit, Clarion *'R«plac«ment" Chassis, Modal AC-160 A.V.C. Superheterodyne. Condenser C17 is .05-mf. 
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SPARTON MODEL 40 6-TUBE T.R.F. AUTOMOTIVE RECEIVER 

(Lafoy-fype Automatic Volume Control; Remote Tuning Control; Electro-Dynamic Reproducer) 



To ma i tit a in constant signal output, re- 
gardless of the intensity of the Incoming 
signal \ within practical limits), to overcome 
the reduction lu signal ititeusijy which will 
oecur in a given locality (due to metallic 
structures, ore deposits, etc. > it is neeessary 
to incorporate some form of volume control 
which will operate to vary the gain in the 
ainpliuYntion of the receiver in proportion 
to the loss in carrier signal strength. .Most 
automatic volume controls or A.V.C. eireults 
operate to vary the control-gri»l of the am- 
plhler tubes, lu iiccordmiee with the .I.K 
MwiultitiuH of the station's carrier; the 
"Lafoy" system, however, varies the control- 
grid bias more nearly in accord with the 
intensity variations of the station's earrier 
itself, the A.V.C, tube VU in the diagram, 
functioning more nearly as an K.F. ampli- 
Jier than as a detector. 

High amplitlrutinu in this set is obtained 
through the use of a three-stage K.F. am- 
plitier incorporating scn»eii»gri<l tul*** of the 
"automotive" type, the output of this see- 
tion feeding a seivcn-grid deteetor. The 
audio eireiiit <'omprises a single pentode, 
which is imped a me- and resistance-capacity- 
coupled to the detector. 

The valors of the eomponems are as fol- 
lows : Condensers CI. CL', C:i, C4, tuning 
units; Co, niiteiina compensator: Cll, i*K 
CIO, Cll», 0.2-mf. : C7A, 0.:;-inf. ; It, 0.2-uif. 
c, o.:imf. ; cda, 0.:;-mf„ it, ti.iMnf., c, 0.:J- 
mf. ; C11A, 0.:;-nif., C, O.o-tuf. ; firs. C14, 
.OOOL'o-mf. ; ciTtA. 0.::-mf., i:, 0.2-uif. ; CIO, 
eoiipting eondeuser, .Ol-tnf. ; CI", .«MMl5-mf. ; 
CIS, .ood-iuf. ; Cl!>, 1. mf. ; C'JO, 0.1-uif. 

Uesistors 1(1. 1(2. K-". K7, 2o.ouo ohms: 
IVl, 1(4. ltd, o.oou ohms: HH, Hil.OUii ohms; 
IV.K manual volume control, J 4 -meg. ; KlU, 
4-meg. ; 1(11, IdO ohms; HI 2, :;.~»0 ohms. 

Corn'et methods for installing and serv- 
lelng antennas and liuerferenee suppressors 
have been described in past issues of Uaimo- 
Cuaft. However, a little additional data 
is available. 

For the aerial in collapsible type tops, 
we reroiumend that the "fal>e tojC type 
he employed. This type of aerial is con- 
structed hi the following manner: 

Fashion two pieces of drill cloth that are 
the Si line color as ihe top materia I. as loiur 
as, and approximately six inches narrower 
than the roof. Uu one section, lay a piece 



of light weight felt of the same dimensions, 
and then lay on top of th« felt a piece of 
Id* mesh copper screen wire the same size 
on top of this wire, lay another phre of 
light weight felt and over this the second 
sertiou of drill cloth, then sew the edges 
of the combination together. 

The top deck is removed from the roof 
bows and the aerial is placed on top of 
them. The top decking is then placed back 
oyer the aerial. 

Whore it is desired to let the top down, 
it is advisable to connect the aerial lead-in 
wire to the aerial at the rear, and let the 
shielding on this wire, extend only for a 
distance of about three feet from the re- 
ceiver end. lu such cases, the lead-in wire 
is run through the floor boards Imck of the 
seat underneath the car, up to the receiver. 

Note that In this receiver there are two 
fuses; one of them is of %-A. rating, and 
is connected in the "li" battery Jumper 
wire, while the other is a u A unit located 
in the receiving unit near the ground bind- 
ing post. 

Interference may be distinguished by the 
sound : lietierntor noises t eliminated by by- 
passing the commutator* are tone fre- 
quencies quite different from the siaccato 
tapping sound of high-tension spark inter- 
ference; bigh-tension interference is a sharp, 
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Sketch of the battery box showing the location 
of the cable and the battery. 



raspy sound and ran be eliminated practic- 
ally 100 percent by means of spark suppres- 
sors (on the distributor and spark plugs) ; 
low- tension breaker point noise is not readily 
distinguished from high-tension interference, 
but will be the sound remaining after spark 
suppressors have been installed. Low-ten- 
sion breaker interference is difficult to elimi- 
nate. Try reversing the two primary leads 
to the coil : install a bypass condenser con- 
nected from the engine to the ammeter and 
switch lead. 

The operating voltage and current char- 
acteristics of this set are to be measured 
with a set analyzer cqnip]K?d with a volt* 
meter of the 1.000-«>hms-per-volt type; the 
manual volume control must be turned to 
the full on position, and with no signal 
reception. 

The 11 lament potential of all tubes is 0" 
volts. Nate potential, VI, V2, V:i, V3, 133 
volts; V4, Vi'2 volts; V«t, zero. Control- 
grid, VI, Vi\ V3. 1.3 volts; V4, 10 volts; 
Vo, Vli, IS volts. Screoii-grld potential, 
VI, Vi\ v:i, V4, <m.o volts ; Vo, loo volts; 
V«, zero. Nate current, VI, Vl\ V3 t 3 ma.; 
V4, 0.1 -ma.: Vo. H ma.; Vii, zero. 

The antenna compensating condenser Co 
is to lie udjusted at the time the receiver 
is installed. Tune in a weak station be- 
tween ViOO and 1400 kc. turn the volume 
control full on, and then, using an iusu- 
lated sorewd river, adjust Co for maximum 
receiver output. Never adjust either the 
Co, or the remaining trimmers, with the 
cover removed. 

Circuit oscillation can 1m» caused either 
by tubes or the receiver itself. Cheek the 
contact surfaces between tin* partitions and 
the rotor shaft, making sure that a good 
ground Is obtained, />o nut wm/ec mm// c«m- 
tlitionn oil the shaft under the contacts. 
Make sure that the receiver chassis is well 
grounded. 

For best results it is essential that the 
receiver unit In 4 located so that the remote 
control tlcxlblo-shaft runs direct (that is, 
without sharp bends I. 

The battery circuit for this receiver Is 
unusual, as indicated in the diagram ; an 
additional figure illustrates the connections. 

The "A" battery consumption of this set 
is about A. : the "B" requirements, about 
20 ma. 
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Complete schematic circuit of the Sparton model 40 receiver using the new Lafoy system of automatic volume control. 
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PAGE 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^The Bulletin Board for 

Our Experimental Readers 



A DX CLUB 

Editor, Radio-Craft: 

Due to the tact tiiat I'm one of the 
great "army" I let my subscription ex- 
pire. However, through some sort of 
good luck I always manage to get hold 
of each issue of Uajuo-Ckai r and enjoy 
them greatly. I'm interested more or 
less in the DX side of radio and in four 
years have logged close to 900 stations 
on the broadcast channels, Sixteen coun- 
tries are represented in my log. There 
are many other DX'crs who have bigger 
and better logs than mine, but for four 
years "pleasure" I feel well satisfied. 

If there are any of your readers inter- 
ested in DX, I'd like to hear from them; 
more so if they feel like joining a good 
DX club! Full details of the above club 
will be sent to all i mini revs. 

Joski'ii Stokes, 
7318 Wood hum Arc. 
.s ic issva te St a t ion. 
Pittsburgh, Pa. 



BIGGER AND BETTER 
COMPLAINTS 

Editor, Radio-Ckai t: 

I wish to voice my opinion regarding 
two articles which have appeared in re* 
cent issues of Kaiho-Cuait: The first is 
regarding the electrolytic condenser rec- 
tifier experiment deseribed by Mr. P. M. 
Jarowey in the December. 10:51 issue of 
Uaiho-Chakt. It seems strange that the 
method of connection used by Mr. Jarowey 
is that which all electrolytic condenser 
manufacturers advise against. I would 
appreciate comments from Mr. Jarowey 
on this point. 

The second complaint that I have is 
with regard to the "H" eliminator on 
page 677 of the May, 19:12 issue of Radio- 
Ckaft. In my estimation, no bell-ringing 
transformer that I know of will light an 
'80 and besides present prices of power 
transformers make such a scheme ridicu- 
lous. I would also appreciate hearing 
from Mr. Schuldt, author of the above 
mentioned article, on this point. 

E. Arnold, 
42 \\\ Fordham ltd.. 

RrotiT. X. V. 

(Below, we print first the comment of 
Mr. Jarowey, and then we hear from Mr. 
Schuldt, on the above mentioned points. — 
Editor.) 



IMPORTANT NOTICE 

In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, fill in your name nor 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least — the postage for a 
postal card is only Ic whereas a letter costs 
2c and will soon perhaps cost 3c if Congress 
raises the first-class postal rate. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card today! Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 



MR. JAROWEY'S ANSWER 

Editor. Uaiho-Chakt: 

I have at hand your letter with Mr. 
Arnold's objections, and wish to thank 
you for bringing it to my attention. 

Since the readers of Kaiho-Cuait have 
shown such interest in the article from 
last December's issue 1 have answered a 
number of letters personally, 

I have conducted a number of tests for 
actual operation of the device and the re- 
sult is as follows: 

I picked first, a Silver-Marshall sepa- 
rately excited dynamic speaker that Was 
designed for an '80 tube and a paper con- 
denser for recti tier and filter respectively. 
t T nder actual load, the voltmeter showed 
00 volts at the terminals with the recti- 
fier tube and condenser: the final ripple 
(120-cycle hum) was 18 volts A.C., so 
there it is, a drop in voltage from 150 
volts D.(\ at no load to 90 volts and 4G 
ma. at full load, and considerable ripple 
voltage with it. 

I then took the same base and trans- 
former (with 250 ohms secondary resist- 
ance) and applied both plate terminals 
to the electrolytic condenser positive elec- 



trodes, and. as shown in original diagram, 
the result was as fed lows: No load volts. 
128; with dynamic speaker-field as load, 
99 volts was obtained and the final ripple 
as 3.15 volts A.C., (50 ma. flowing). The 
resultant hum was barely perceptible to 
the ear. A pair of conventional condens- 
ers (electrolytic) were used. 

I have also wound a special trans- 
former for 165 volts on both sides of the 
center tap. and made a plate supply unit 
for a Freed- lOisemann model NU9 using 
5-*01A and 1-*71A tubes, with a pair of 
4 m f. electrolytic condensers, and as good 
reception was obtained as with auy eli- 
minator of that voltage. 

If it is necessary, I can make a pho- 
tograph of the speaker excitation with ail 
meters connected and under actual opera- 
tion at a few days notice. I do not intend 
to argue with manufacturers, for that is 
outside my interests but the fundamental 
principle has been scrutinized from every 
possible angle for errors and given every 
chance to prove itself, and that is what 
1 am trying to defend. So there it is, 
this is not an empty pipe dream, but an 
actual reality. 

Thanking you once more, 1 will remain 

P. M. Jarowey, 
815 Merchant St.. 
Am bridge. Pa. 



FROM MR. SCHULDT 

Editor, Raiho-Cuai't: 

Answering Mr. Arnold's opinion of my 
suggestion for an emergency "B" elimi- 
nator in the May issue of Kmho-Ckaft. 
he evidently overlooked the word "emer- 
gency." 

I happened to need some D.C. voltage to 
adjust a 150 V. D.C. meter, and did not 
have it available, neither did I have a 
power transformer, as he suggests. Here 
in Florida, we cannot stick our head out 
of the window and get anything we need. 
When we want something in radio parts, 
we wait until we can send for them, im- 
provise what we have, or go without them. 

He states he does not know of a bell- 
ringing transformer that will light an 
*80. I have one, a fifty watt unit, which 
will light one. and then some! But lie 
rightly assumed that I meant the ordi- 
nary 25-watt transformer which can be 
bought for around sixty cents. 

Ciias. A. Schuldt, 
206 So. Franklin St., 

Tampa, Fla. 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters Private Laboratories 



PRIZE AWARD: 

CONVERTING THE ATWATER KENT 
35 RECEIVER FOR AUTO USE 

By William V. Slatery 




Fig. 1 

Receiver connections after the change* 



WHAT to do with the old trade-in sets 
is a problem that worries all radio 
dealers. I have found that by a little 
work almost any type of battery set may 
be converted into an auto set that works 
very well on local and other strong sta- 
tions. The "Freshman Masterpiece A," 
Crosley Bandbox Model 601," Atwater 
Kent 20 Compact," and "Atwater Kent 
Model 35" sets, all work very well but the 
"Atwater Kent Model 35" gives the best 
all-around performance. 

The method for converting an "Atwater 
Kent Model 35" is very simple. This set 
is one of the most compact receivers that 
has ever been offered by any company. 
Three stages of II. F. are used all being 
controlled by one dial. Its cabinet, which 
is only 17*/ 2 x 8 x 5^ indies, is made of a 
pressed metal which completely shields 
the set. As this sot has a very high 
"gain" it makes a good auto receiver as 
it may be used with an aerial of any 
length without affecting the tuning in the 
least. Five type '01-A. and one '12A or 
'17A tubes are used. The weight of the 
sot is 16 pounds. 

First let us make a list of the extra 
parts that we will need. 
One remote control unit with keylock 
switch, two controls and a flexible shaft 
and coupling. Mounting for steering 
post; 

One aerial kit consisting of 5<» feet of 
aerial tape, insulating fabric, extra cop- 
per wire, top dressing for water-proof- 
ing, solder, and brush; 

Six spark plug suppressors; 

One distributor suppressor; 

Ten feet shielded battery cable; 

One "B" battery metal ease (lor throe); 

Three 4o-volt "B" batteries; 

One small cabinet-typo magnetic cone 
speaker; 



$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts, "Radio- 
Craft*' will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of "Radio- 
Craft" and their decisions are final. No un- 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of "Radio- 
Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o "Radio-Craft," 98 Park 
Place, New York City. 



Several angle irons and various sizes of 
nuts and bolts, 

Bore four small holes in the rear of 
the metal cabinet of the set and four cor- 
responding holes in the engine dashboard, 
as near as possible to the steering wheel 
post. Bore one more hole in the dash at 
the point where the battery cables run 
from the rear of the set. Remove the 
dials, push the battery cable from the set 
through the battery cable hole cut in the 
dash, and bolt the set securely upon the 
dash, using lock-washers to hold the nuts 
in place. Bore four holes in the cabinet 
of the magnetic speaker ami bore five 
holes in the car dash at some place where 
the loudspeaker will be out of the way. 
connect leads to the set cable, 

Hace the remote control unit on the 
steering post and connect one of the con- 
trols to the variable (tuning) condenser 
and the other control shaft to the volume 
control on set. 

IMace the aerial tape on the roof of the 
car and cement it down firmly with in- 
sulating fabric and top-dressing. Run 
the aerial lead-in through the roof, so as 
to come out in the car corner next to the 
steering wheel, down through the dash- 
board and connect it to the iicrhil cable 
of the set, (Note — A spring aerial may be 
suspended inside the ear or underneath 
if it is not desirable to go to the trouble 
of placing the aerial on the roof.) 

Fasten the metal "IT battery case with 
the three 4T> volt "H" batteries underneath 
the ear as close as possible to the steer- 
ing wheel and connect the leads with the 
shielded win* from the battery posts to 
the cable from the set. 



THE VACUUM TUBE AS A POLARITY 
INDICATOR 

By Louis B. Sklar 

THE device {Illustrated in Fig. 2B was 
conceived and developed by the writer 
and used as a polarity indicator in test- 
ing the windings of medium-size trans- 
formers. 

Radio and electrical engineers may find 
uses for this device in other fields, due to 
its novel feature as an A.C, "polarity" 
indicator. 

Its operation is as follows: Fig. 2B 
shows schematically an A.C, vacuum tube 
voltmeter. Its function is identical with 
the D.C. type voltmeter shown in 2 A, On 
that half of the cycle when the plate is 
plus with respect to the filament, cur- 
rent will flow in the m ill iam meter. The 
grid of the tube is not connected; the 
vacuum tube will therefore act as a two 
element half- wave rectifier. When the 
test clips V and A are connected to PI and 
Al and test clips S and B are connected to 
SI and Bl there will always be a positive 
bias on the grid. When the plate is posi- 
tive, a greater current will flow in the 
plate milliammeter and this will indicate 
that the right terminals of the trans- 
former were picked. Should test clips S 
and B be connected to the wrong secon- 
dary terminals as shown on Fig, 2C, a 
smaller current will flow in the plate 
circuit on account of the negative bias on 
the grid at the instant when the plate is 
posit ive. 

A variable resistor Tl is placed in the 
primary circuit of transformer T, thereby 
reducing the positive bias on the grid and 
also limiting the current in the primary 
winding, so that transformers having very 
tine wires and whose current capacity is 
small, can be tested. 




Fig, 2 

The final circuit of the "polarity" indicator is 
shown at B. 
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APPROXIMATE DISTANCE RANGES OF RADtO WAVES 
THROUGHOUT THE FREQUENCY RANGE ; FOR DAY, 
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Chart showing the variation of short-wave reception at night. 



APPROXIMATE DISTANCE RANGES OF RADIO WAVES 
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OP AVERAGES REPORTED BY DIFFERENT OBSERVERS. 



Chart showing variation of short-wave reception during the day* 



A comprehensive discussion of the 
factors which influence short - wave 
reception during both day and night. 



SUMMER 
SHORT-WAVE 
RECEPTION 



RADIO wave transmission takes place by the propagation of 
a "ground wave" along the ground, or a "sky wave" re- 
fleeted or refracted from the Kennelly-Heaviside layer, or 
by both means. The waves are subject to absorption, both 
in the ground and in t he ionized upper atmosphere. The ground- 
wave absorption, in general, increases with frequency and is 
reasonably constant, with time, over a given path at a given 
frequency; it varies for earth of different conductivities and 
dielectric constants. The sky-wave absorption is not a constant 
with time, frequency, or path; it appears to be a maximum in 
the broadcast band (550-1500 kc.), decreasing with change of 
frequency in either direction. In the daytime this absorption 
of the sky wave is so great that there is practically no sky 
wave, from frequencies somewhat below to somewhat above the 
broadcast band, the specific limits varying with the season. 
Hence sky-wave propagation in the daytime is only appreciable 
in the lower and higher frequency ranges. During the night, 
however, sky-wave propagation takes place on all except ex- 
tremely high frequencies. Sky-wave propagation is subject to 
material variations, dependent upon conditions and changes in 
the ionization of the Kennelly-Heaviside layer. 

Besides daily variation of daylight and darkness, factors 
such as latitude, season, magnetic storms, and solar disturb- 
ances, have been found to have effects upon this ionization. 
These changes in ionization result in wide variations in the 
transmission of sky waves from hour to hour, day to day, and 
year to year. At the higher frequencies, received field intensi- 
ties for a given season and frequency may vary as much as 
1 to 10 from one year to another. 

At the higher frequencies, reception at great distances is due 
entirely to the sky wave. Above a certain frequency, however, 
which may be as low as 4000 kc. (see attached graphs), no 
appreciable portion of the sky-wave radiation is reflected back 
to earth from the Kennelly-Heaviside layer in a certain zone 
surrounding the transmitter. In the area bounded by the inner 
edge of this skipped zone, the received wave may be composed 
of both ground wave and sky wave (the sky wave being appre- 
ciable on frequencies up to about 6000 kc, in the summer and 
12.000 kc. in the winter); the sky wave intensity in this area 
is ordinarily much less at night than in the day. 

The outer boundary of the skipped zone is often called the 
skip distance. The skip distance increases with frequency, 
and varies diurnally and seasonally. Beyond the skip distance, 
the sky-wave radiation is received with useful intensity. 

With present knowledge of propagation conditions it is im- 
possible to postulate any formulas or make any tables or charts 
which could be used to determine distance range over any 
given path accurately. The attached graphs give average dis- 
tance ranges as observed by a number of experimenters to 
occur most frequently over a number of transmission paths. 
Through certain frequency ranges, available data were so in- 
complete as to require extrapolation which may be considerably 
in error. Wide variations of distance range and skip distance 
must be accepted as normal. 

(Continued on page 59) 



40 



RADIO-CRAFT for JULY, 1932 



www.americanradiohistorv.com 



RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 



Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 



and the appearance of its answer here. 

Replies, magazines, etc, cannot be sent C, 0, D, 

Inquiries can be answered by mail only when accompanied by 

25 cents (stamps) for each separate question. 

Other inquiries should be marked "For Publication," to avoid 

misunderstanding. 



MODERN PORTABLE RADIO SET 
(161) Mr. riareiu-e Ik»Niw. Easton, Pa. 

(Q.) I unili'i'stniMl that KCA is now put- 
ting out a portaMe radio receiver which super- 
cedes the old ••SIS" superheieHMlyne, si Itlmimli 
batteries are retained to litfht tulie lilaments. 
Are the circuit data concerning this set 
available? 

(A.i Our inquirer undoubtedly refers to 
|{<\\ Victor Portnhle Kadiola Model V*'A\. the 
schematic circuit of which is r«»|ir«Mln«-«<«l in 
Kltf. Q.lfll. The front view of this set ap- 
pears on pa^'e T'Jl of the June, issue of 
U.wno-f KAFT. As partly indicated in the dia- 
gram of eon tied ions, a circuit of exceptional 
design is incorporated in this receiver. 

Following are the operating constants for 
the tubes: Filament potential, all tithes. "2 volts. 
Plate potential. VI. VI'. V4, V7. VS. 1.M1 vo!t> : 
V:s. 1.1 volts; \T», 1.5 V, negative; VO. 143 
volts, t 'out rol -grid potential, VI. O.iM'oh ; Vi\ 
V4, 0.3-volt : V:;, 1, volt: V3. '2 volts; V7, 
Vs, 14 volts. Screen-grid potential. VI. Vl\ 
V4. t>3 volts; V::, V«. V7, VS. mine; V5, l. r ><> 
volts. Plate current. VI, Vtt. V4. ma.: Vl\ 
O.iMna.: V.". zero: Vti, 2..~ ma.: V7. VS. 1.5 ma. 
Sereen-gri<l current. VI. V4, 1. ma.: V2, 0.1- 
mn. : V::, V«, V7. VS. none: V5, 4 ma. 

ComLciiscr i'l reduces the detuning cfTeet 
of the antenna. Pentode V5 has a triple use. 
functioning as an A.V.C. tube, a <1iode secoml- 
dcteetor, ami a triodc A.F. amplilier. The 
action is as follows : 

The I.F. signal voltage is applied to the 
ti lament and plate of the second-detector V-. 
and is then rectified by straight diode action. 
The audio output is then applied to the control- 
grid ami filament of the same till* 1 by means 
of coupling c»iiidcnsi»r T2. Tube V5 then acts 
as an A.F. amplifier, the &vrmi-<iri<l ttrtimj «* 
the itlat< k : resist ors III and Uli in comldnaiioii 
act as the grid-leak across which is developed 
the A.F. potential. Sine*- the I.F. signal must 
pass through resistors and H4. a potential 
for automatic volume control is thus con- 
veniently olitained ; the drop across 113 fur- 



nishes the control-grid bias for V4. and the 
drop across ICI-K4. bias for VI. A small ini- 
tial bias of 1.5 volts is present on these tubes 
as the drop across resistor U"». The control- 
grid bins lor V5 is obtained as the drop across 
n-sistors R'J-Rti, The niidio output of V5 is 
transferred, by mentis of the A.F. choke, coup- 
ling condenser fit. and potentiometer U7. 

The U.K.. oscilhiior. niid I.F. adjustments 
of the Model P-:;i portable set are simibir to 
thitse of the Model M -a> aiiioiimtive receiver 
di-scribed in detail in l>atn Sheet No. t»4. in 
the April, issue of HmhoVimFT. 

I me to the fact that seeoml-ilotector V5 func- 
tions also as the A.V.C. tube, it must remain 
in Its socket during nllinummt adjustments; 
consequently, this procedure is described below : 

Set the volume control of the receiver at 
maximum. Then, reduce the output of the 
external serviee oscillator, or its coupling to 
the receiver, until a definite reduction in out- 
put meter reading is obtained. .If (his loir 
input the .l.F.r. action in nut *itffic\ci\tl\j flat 
to interfere with the correct aliynuicnt of the 
various circuit #. 



(Q.) What is the schematic circuit of the 
original "Wasp" receiver manufactured by 
Pilot Kddio & Tube Co.V I have seen all tin 
other "Wasp" circuits, but never the original 
one. I Sack issues of K.Mtio-f n.MT do not seem 
to carry this diagram. 

lA.i Factory diagrams of this set are now 
out of print. The circuit is shown in Fig. U- 
I til'. It has not previously appeared in Uadio- 

CliAFT. 



PILOT "WASP" CIRCUIT 

(lf>2l Mr, N. Ueuota, Dubuque, Iowa. 



MICROPHONE POSITION 

(1G:S> Mr. U n. Fiseher. Hronx. N. Y. 

> Is there any advantage to be gained 
by placing a microphone at a distance from 
a speaker or orchestra? 

t.\.» Modern practice is to use a microphone 
having low noise-level, such as the condenser, 
or the more recent dynamic type -compensating 
the reduced sensitivity by increased gain in 
the voltage amplifier, Thus, singers may be 
placed « to 12 feet, and the piano :i5 feet away, 
as compared with the former "close pickup" 
at 0 to 12 inches for the singer and 5 or 0 
feet fur the piano. Increasing the distance 
between band and mike increases the apparent 
size of the former: also, the relative sound 
value of its component instruments. 
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Fig. Q. 162. The circuit of connection* in the old, original Pilot "Wasp" short-wave receiver. 




Fig. Q. 161 

Schematic circuit of the RCA Victor Portable Radiola Model P-31. A reflexed pentode, V5, makes this circuit particularly interesting. 
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Fig. 2 

Circuit thowing the method of coupling a f 24 into two *47s, in 
push pull. The pentodes are used as triodes. 
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Ffg. 1 

Plate characteristics of the '47 as a triode. 



THE PENTODE 
A TRIODE 

By C. H. W. NASON 



RECENTLY some attention has been 
paid to the operation of the pentode 
tube as a triode. That is to say — 
with the screen-grid tied directly to 
the plate side of the output impedance 
(instead of the usual connection, the "B" 
plus side of this impedance), so that the 
potentials of these two elements are iden- 
tical as regards both static and dynamic 
values. The curves given in Fig. 1 show 
the totalized current for various values 
of grid and plate voltage. (This graph is 
available through the courtesy of the 
Cable Radio and Tube Corp.) 

Upon these curves there bave been 
drawn the load-lines for load impedances 
Of 4,000 and 10,000 ohms, respectively; 
these being the loads possible with appa- 
ratus originally devised for use with '45s 
or '10s. Computation of the harmonic 
content at these two values of load impe- 
dance, and with the maximum allowable 
grid swing or signal input based upon 
data obtainable directly from the curves 
and calculation of the power output ob- 
tainable under the same conditions, show 
that the '47 operated in this manner hits 
not on I if an entirely different aspect but 
that it is n tithe superior in many trans 
to cither lite '47 in its normal ronn<'vtion. 
the '45 or the '10. 

Based upon these calculations let us see 
what the relative merits of the possible 
arrangements may be: 

Plate Power 



Plate 


Grid 


Mllll- Output 


Load 


Tube Volts 


Volts 


amps. 


Watts 


Ohms 


*45 250 


-50 


34 


1.6 


3900 


'47 250 


-16,5 


?>2 


2.5 


7001) 


'10 250 


-22 


10 


.4 


13000 


'47 250 


-20 


24 


.75 


10000 


(triode) 










*47 250 


-20 


24 


.95 


4000 


(triode) 











The power input to the plate circuits 
under the above conditions would be (ob- 
taining the bias by means of a resistance 
between cathode and ground). 

Plate 
Tube AVatts 



'45 
'47 



10.2 



8.5— about 10 watts counting the 
screen-grid current. 

'10 2.72 
'47 6.5 
(triode) 

The actual power efficiency may be seen 
to vary hut slightly except in the case of 
the 47 as normally operated. By oper- 
ating the '47 pentode as a triode. with a 
plate voltage of 3o0 and a negative grid 
potential of 25 volts, it is possible to ob- 
tain approximately the same power output 
as with the '45 tube with a power input 
from the supply circuit of but 8,1 watts 
(plate current 27 ma.) The total poten- 
tial required is 325 
volts as compared 
with a total of 300 
volts for the '45. 

With a load impe. 
dance of 10,000 ohms 
the harmonic content 
is sufficiently low to 
permit the use of a 
single tube; however, 
the power output is 
rather low compared 
to tbat obtainable 
with a load impe- 
dance of 4,000 ohms. 
Ttuler this last con- 
dition the second- 
harmonic content is 
sufficiently high to 
require the use of a 
push-pull system so 
as to cancel the even 
harmonics. 



The grid swing required for the full 
power output obtainable is but half that 
required for the '45 and not much more 
than is required by the '47 in its normal 
connection. The distortion is much less 
however than in the case of straight pen- 
tode operation; and the tendency toward 
frequency discrimination due to varia- 
tion in the load impedance with frequency 
is much less pronounced than in tbe case 
of the pentode proper. 

It is rather obvious, then, that in the 
'47 as used in a triode connection we have 
a new tube of highly desirable character- 
istics, — a tube, furthermore, that may be 
employed with existing apparatus (since 
the transformers normally required for 
use with the '45 or '10 may be employed). 
The power sensitivity resulting from this 
connection is much higher than that of 
the *45; and the power output obtainable 
in the push-pull connection (about 4.25 
watts) is sufficiently high for nearly all 
purposes other than in the case of audi- 
torium use. 

In order that the amateur and techni- 
cian may readily achieve an amplifier of 
this type, for actual service in the 
home or held, the writer submits herewith 
the data covering an amplifier suitable 
for use either from a phonograph pickup 
or microphone. Two variations of the de- 
sign are given, dependent upon the gain 
required of the amplifier and the service. 
They are shown in Figs. 2 and 3. 




Fig. 3 

Schematic of a microphone amplifier using the new arrangement. 
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THE "ME.GADYNE" 

{Continued /rout pn<?c V\) 

To do this it is necessary to tnno the antenna, 
which niiiy imt In 1 tie best nrriiiuromcnt for 
regular sets, but Is TIIK lx»st n mm go in out for 
ibis set. 

Itcforriim ntntlti to tin- circuit. \i'o fti^t linvp 
onndensor I'l. which s usiil In tune the an* 
f •-una. its enpucltv Is .niHi"»-mf. r*J N ;i simil I 
molded bypass louden >er. .<MMi2."i-inf. It is a 
now addition to tin- fntrrflcr idea, ami i< ijulli- 
HiM-i'suiry in tbis olrou t. It will In* finiml that 
tin* circuit does m»t ii|H-rnfi a well wit limit the 
condenser Jit this it. lb-member tb:it all 
con tier I ions between <M mid the control irrhl of 
tbo tube shonbl bo ju<t as short as possible. 
They ctimint bo too slu-rt. 

As to ilti< crystal detector, in the fnterflex 
circuit. I rorom mended tbo nso nf a I'nrhor* 
iififlu in dolootor, li b still perhaps tin* bosl 
detector fur Ibis pnri »•••■«». but unfortunately it 
is tin Ion ire r miuiufni'ii roil. I t bore for.- substi- 
tuted a llxod orysial i otootor which i< "f tbo 
inni-pyritos vnt'loly ami which works vory 
well in tbis particular ••In-itft. I do not remin- 
nioiid a iralona doted »r a* it is not stable 
otioujfh. No\t to oarboninibim. iron pyrites is 
tbo best. 

Xntc that. In thix rin-uit. the tfrterfm' \ntrk* 
hest in ttnlv one direction. Try revoi'slim its 
connections, and yon will ipilckly find mil 
wlihh is best. It is not possible to do lhi< on 
locals n* tbo oiroiiii aMII bo found to work 
even nit hour the crystal for strong locals. It 
is only on dNiant stat on* when tbo necessity 
ami superiority of tbo crystal defector becomes 
apparent. Wiion Iryiinr to asoortain wliit-fi is 
tin- bosl position for the crystal, tuno in a HX 
or wo:ik elation ami lion timl out which way 
it works best. Tbon b avo it in this position. 
It will bo fonnil also, that sonio crwtaN aro 
lioltor than others. I tboroforo recommend that 
you obtain several am timl out wbbb uives 
loudest signals, (inee tightened Into place, tho 
crystal n oo«N no forth -r attention, ami it is 
not likely to bo burner out unless, of course, 
liirbtnititf shonbl hit yoi r norinl : nmlor norma! 
conditions tho crystal will Inst for years. 

lb'tfn nlhiL' the tube. t'io circuit will bo fouml 
to work woll with such tubes as tin- L^J'J. '124. 
2 47. ami -UK. I fouml. however, after 

bnviuir tried all 1 ?io never lubes, thai the host 
results an- obtained wilh a 2.tS tube. 

Condenser C4 may bo .fMuej.'-inf. to .utnir.-mf. 
Tlio best ono is asoei tallied by experiment, 
t'owloiiser <*:! is of th » vnriable compression 
typo, obtainable on t io market, the value 
hoi in; from .0003-mf to .ooi-mf. This rotiilfHW. 
white oifjutittthl*'. is nut nurd os n nrr/oWe. mid 
a the adjusted remain* h that monition. 

It will bo n llnit tin- oatliode of the tube 

1$ cunnor-iod to ground, Tbo \e*o of a rosi«!anoo 
in the oaltoHlo circuit brings mi ailvautaifo in 
itiis circuit *o it i< i>nii»ted. 

As in tin- louiNpi-aki r, iviiioinhor. we have 
not any too much volnn e. iiml for that ren«>n 
only a </ut><f maifiioiic In uUpoakor will perforin 
well. I have used snooo <■* fully tbo better tnair- 
notie type* which are : vaibiblo now. siieli as 
the Ki'A M»;'». Amplion Ailjiistabb* ami alio 
Ibihlwin buuNponker units, which an- very low 
prieed ii ml which, with Mio ndditimi of a -/ood 
iiorti, perform romarkiib'y well. 

Ite^ardlni; batierio*!. he *:is t iiIm- twos it,:: 
volts: the rnrreiit oonsuiiipiion is low. i.e.. 
iimpore. Von can oitbei n^o a <e\<»lt storaire 
hat lory, or otherwise li,-o new dry cell*. if 
iho set is ns»'d over a Imtrtb of time, another 
dry cell can bo added. Yon can ti ll by Hie 
dull incanilesionco of the tube's heater if tin 1 
tube Is npentitiir at the rlulil voltage, li 
should be dull red. If It -ots loo brilliant it is 
a siirn that you are n<ii ir loo much "A" volt- 
aire. Tbis tnlie beiiitf const meted for auto* 

luoldb* work whore the vol in ire of tl itio- 

mobile battery varies iroiu 7'j volts when 
freshly cbarired down to vi>lts when run 
down : it will bo fouml tlal I hi* sot will operate 
well mi five dry colls over a Uma period of 
time, unless, of course, the set is used con- 
tinuously. 

"It" Voltatf**: T recommend the lis,- nf y.\r% 
Vol IS, tlloiiL'll rb< k sot will be found to work Well 

witli only iW volis. 

The novelty of optralbui Hps in the 
fact that f In* so.enlleil s« rei'iMriiil voltage con- 
nects 1 1» tho control irrhl —tin* cap of the tube. 



Midwest BTube, 15 Tube 

ALL WORLD-ALL WAVE 




England, 
Holland, Germany, 
France, Italy, South Amkkica, 
Australia, Hawaii, Japan 
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30 DAYS TRIAL: 

— frH- — hi your <t\\n limno. 
Unit's the Midwest way. 
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LARGE DYNAMIC 
-SPEAKER- 



Gets Germany, Italy, France 

••March 2nd. I picked (iertnany. Franco ami Italy, 
the following day, I pot Home again und heard all 
iiniMi Tt«.m ill-- ibiyal <i|M'i,i ll<nix ( .," i \ m ^lijHi-nui, 7 
raschall A\v. k IMnladuliibia, Pa. 

Holds VK2ME 
TWO HOURS 

'*! Iniinl VK2MK, 
Australia, thU 
tnomiiiur :ind held 
tlifin feir over two 
hours," I!, .\njde- 
batirn, 'A'A t J < ilin^ou 
Ave., N T « \v:irk. \". .P. 
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ItkWh A I 'TOM ATM' VOM MK CONTROL. 
li.\b.\Xi'KI» SI'MClt • HKTKUOUVNK 
I'.MT. IMX-IKiT "*KLKiTI V1TY. I.AHOK 
Sl/j: KI.K4THO - bYXAMU' SI'KAKKH 
Hut n-proiltif^s \«ilcf or lrtu.>h' without 
dbtiirtion. Tlio sea^m'- i»ut >t»tiditlic 
ra«lii> M'liMttiuii. Ami ><ki buy it 
<lire«t It. tin flu- Midvu'-a factory 
ai a punitive s»awntf of 'We >«> 50Ce>. 
:;>♦ il.i>> frtf trial -ami i-a>> pay- 
ment, if >>»J tti.h. r«mn-jii brings 
full tfi't ail K~mai1 it NOW! 



Short Wave 
Converter 

run\i*rt« any .\ C. >ct of 
■<Ji-f|nato ^cnsili\li> iato 
.i .li.tri waw roci'l.rr lor 
n « eptlnti of t'.S. ami for- 
Hirn Oiorl-\va\f lm»:i'l< ii»t <, 
a i 1 1> I ii no « unxrr^af l<»nn, 
shiji. at sea. Only flii.7a 
ro in i> 1 p I v I y asvcnihU'd. 
r<iti|H.n In iiiir^ toll di- 
liiilv M .i i I tt im«' 

AIRCRLL 

BATTERY 

8- l ube Sets 

Kor binned » ir hunt eleotricit\. .\tn:ix* 
iua tww AlKCKI.b lt.it trr.\ <l<».-x u\\\iy 

with all battery tr<Hiblr>. Ne\er 1 U 

ru'liarshnr. Iti-bi^ the i'«v> of radio 
t«> suit home. v.|iil»r hjiTT^rr cbsis^is 
cum plot el v a^^'tnb1i.il with tqiiMki'i* 
now only 



Buy Direct From Factory - Save Up to 5() c /o 

K\er>- .Uidw^l ^t i- lull** a^.-mbbd, tliormiishly teM^d. enmox to you 
re.idv io jibitf in, and i- backiil by an absolute guarantee of satisfaction. 
The* hi-, ti. u Midwr-t Catalog show* ^•n^ational bamaiiK in 1 and 1 .*> 
tilhe AlJ.-Willtl.li. M.b-WWK ( 'nnihiinitmno. !• ami 11 tub.- Super Hots., 
4-tube Short-Wave Converter ami new AIRCKl.L HATTKRY -i-ti. (Set 
all the facis 
coupon now! 



li»-forp you buv a radio of auv kind. Mail 



MIDWEST RADIO CORP. 

Dept. 90 (E S t. im CINCINNATI, 0. 



Start andMaiUHWl] 



fife*', 



MIDWEST RADtD CORP., I] Send me spetial | 

Dept. 90. Cincinnati. Ohio user agents proposition, j 
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You C*n Become a Fait F Ciplbl* 

RADIO OPERATOR it Horn* 



AM l'KRITM improves radio, pro- 
tects tul>es ami parts. Money- 
maker for Service Men. St mi " 
$1.62 /<? I>c/>/. KC-7 
Vfli^^l A> r tiers' sample and sales helps. 




CANDLER 

Scientific Method 

In toss than the usual time 
you can get amazing results. _ 
Thousands of fast Radio operators taught b> 
CANDLER. FREE advice if you're "stuck." 
All questions answered personalty. No »bU- 
gatien. If you are now a Radio operator ask 
about ADVANCED COURSE for SPEED and 
Copying Behind, and "MILL" Course. FREE 
BOOK will save you time and money. Tune 
in on Candler Short Wave Station*. 

CANDLER SYSTEM CO,. Dept. R.C.-7 
6343 So. Kedzie Ave. Chicago, III. 



"■Passed amateur Mam. 
with 3rd lesson. K. 
MllUr, ToU'Un UN 

StuiUfO 1 1 linur*, «'|u 
idpj h « |i in —I-;, j. 

Yarrls, Oiirago. 



World ', Only Cod* S 




Mr. Service Max 




Newly Made 
Sales Resistance 
Fully Guaranteed 
Long, Useful Life 
J J censed by RCA 
And Double Tested 
A n Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 



STEPS TO GOLD SEAL 
RADIO TUBES 



Mail Coupon TODA Y! 



GOLD SEAL MFG. COMPANY 

S Central Ave., East Newark, N. J. 

Please send me by return mall Speci- 
fication) on GOLD SEAL Radio Tubes 
and your "Sales Plan** for Service Men. 



Nam? 

Address 

City State 



Thank You — Our advertisement in the 
June issue brought us hundreds of replies, 
and NOW hundreds of copies of 
"Gold Seal Radio Tube Sales Plans 
for the Service Man" are on the way. 
Step to Gold Seal Radio Tubes and 
Profits! 

The tubes you need — for receivers, trans- 
mitters, public address or television are 
made by Gold Seal. 

Gold Seal Sales Engineers have devel- 
oped a special "Selling Plan" for the 
Service Man, It's yours in return for 
the coupon. 



And 1 1 ore is where some caution Is necessary. 
If ynii use IISTi volts, take a tup of \'» volts 
fit/it r*'*l from f/ic n**fintirv *'ml of Ihc "/J" hut- 
trtft. This tap goes to one side of the tickler, 
its shown. 

The three circuit tuner as used in this cir- 
cuit may he any good type as long as it follows 
specifications. The secondary, wound on a 
iiukclito <>r ordinary cardboard tuhe -Vu indies 
high. The tube is wound full 1% inches with 
No. Itn lMM\ wire. There are *\$ turns al- 
together. The tickler measures Inches in 
diameter and about 1 s i inches wide. It is 
wound with the same size ami kind of wire 
as the secondary, and there are o'J turns aW 
together. Tlie three circuit tuner specified has 
the usual primary, hi this set it Is not used 
and no connections are made to it. 

Additional Notes 

CACTI ON. When making your tickler con- 
nection to the battery, after everything 
is connected, and the tube lights, place the set 
in operation. The tap on the "U" battery 
should not Iw more than 2*Jtfc volts, counting 
from the — It side, Considerably louder signals 
tnay be obtained by increasing this voltage 
to »."i*v£ volts. uNif Jierv in it here //« if hurt* 
to be vavvful. Certain types of tulws if 
used with a voltage higher than 'JlMfe will 
■cherry" the grid, that is — due to the 
extra current flowing — the grid becomes over- 
taxed. If yon tiiitJ that the grid gets red 
hot. disconnect the excess voltage immediately 
and go baek to 2"2»fc volts, as otherwise you 
will blow out the tube; but this does not 
apply to all tubes. Certain tubes as. for in- 
stance UCA. or Cunningham 3US are not 
affected in this manner, and they will take as 
high as <»7M» volts on the control grid without 
cherrying, Then-fore, always be sure to watch 
the grid and see that it is not overloaded. I 
may add that I have not found any tubes that 
give better results i louder signals) when a 
voltage higher than 4o is used on the control 
grid. 

Additig extra voltage on the control grid does 
one thing, it gives stronger regeneration and 
mak'S for louder signals, but it is also more 
ditliciilt to control the regeneration, pnrtleitlarly 
on distant station* when it will be found that 
iTJio volts is really better. 

Condenser CI! is important because It add* 
to the volume of the signal. It is critical and 
should be adjust. d to the lower waveband 
i higher frequencies i . Select a station betwe.-n 
2<»u and U.'O meters. The signal should not 
1k» too loud. Then with a screwdriver, which 
should be insulated, begin nhnrltl to adjust the 
adjustable condenser. You wilt Hint that ad- 
justing this condenser also a fleets the tuning 
somewhat. It will, therefore, also be necessary 
to adjust the tuning condenser ci slightly un- 
til you reach a point in your adjustment of CIS 
where the signal comes in loudest. Some tube* 
have a tendency to "motorboat" a sort of 
clucking, puttering noise is heard in the loud- 
speaker: condenser CIS corrects this condition 
to a great extent. When the best adjustment 
has been found for the lower waveband, leave 
the condenser and do not touch it thereafter. 
I»o not try and use too much regeneration on 
the tickler because yon will then get distortion, 
although the signal will be louder. Host re- 
sults will Ik» obtained when the set oscillates 
slightly, or just below the oscillating ■ whitt- 
ling > point. 

If. in rare Instances, you lind you cannot 
get the set to oscillate, try increasing the 
capacity of condenser C4. A larger condenser 
here sometimes helps. If the set still refuses 
to oscillate. |t will then be necessary to use 
a higher voltage on the control grid. Try 4."» 
volts with a series resistance, so as to keep 
ill*' griil from getting red. 

Sometimes reversing the polarity of the tube 
heater or tickler leads helps. 

Dot side of this, the set will probably not 
be found to he tricky. It should perform 
normally In all instances. 

of course, the set may also be used with 
headphones substituted for the loudspeaker, and 
in this manner we will be able to get more 
stations because naturally stations several 
thousand miles away are not received on the 
loudspeaker except under unusual condition*. 
The set is really remarkable for PX work. 
{Continued on paye DS) 
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THE INSTALLATION OF 
ANTENNA LEAD-INS 

By HERNDON GREEN 



FORMERLY, practically all rndiu s<*is wen* in- 
stalls! by liMiurfiij: in tin- jn-riiil :md ground 
wires uiidi»i' tin* window or iliniiitfh a small 
u|»rniii^ in thv il«MH\ tin- rrasoii fur smli a 
rmikrsliift iHdng that im sini|»l<> ami prarliral 
lilting was tli'ii availahh-. Window wiivs linvo 
tin- luihit of slmitliitf or hivjikiiii; from tin* 
o|M*nili^ ami rinsing of tin* window, wliili- win's 
tliroinrh tho lloor aiv fni|il<'iil )y pullnl out in 
shifting tin' radio or cloimiii^ around it. 

Tin* Woodruff "SuiMM'-Tliru." wliirli doriws 
its natih 1 frum tin* fart that it is drsijnn'd for 
use TllUor<;iI tliv wall, was d«*vH»iM»d to 
moot the iminI for a load-in fitting that would 
he nttruWiw both in ii|>)i<>MmiM»<» and |»ri<i». and 
whirli roiih) ho installed iliroii^h a sinjrlt* round 
oponiim til*' sizo i if a tihki-1 coin in any thick- 
noss wall, ami without a motal wall hox. Tho 
d«»vin\ of <'*mrs<«. was i-otisl rih-toil to im'ot tln» 
rigid r<Miuironi"nls of tho I" nd it wii tors' Labora- 
tories. 




Illustration showino how the "Super-Thru" 
looks when installed properly. 

The Inside pltHo is very small. The attach- 
ment plutf is polarized and will not lit a regu- 
lar electric socket, liti the roar face of tin* 
plate there are two small, sharp pins which 
outer the wall to prevent the plate from being 
turned out of line after installation. The out- 
side plate is also very small ami neat in np- 
pea ranee. It carries heavy terminal posts and 
has a built-in resist si inv-type lightning arrester. 
The plates and ping are molded of dark brown 
bak elite. The lead-wires arc about IS inches 
long and are a tached to the inside plate ready 
to be installed. This devjee is equally adapt- 
able to installation through p:i pored, phistcred 
or wood walls. 

The Super-Thru is easily installed. A !«♦ 
in. diameter hole is made at the point of entry. 
Then, as shown in 1 in the accompanying 
drawing, the inside plate is Inserted from the 
inside of the house, and the insulation stripped 
from the loads on the ox tended part. The out- 
side arrester block is placed hi position at ~. 
with the leads through the openings pro- 
vided. The wires are bent and fastened under 
their respective posts at IS. and the excess 
length cut off. At 4. the aerial -ground leads 
are attached and the two small tension screws 
tightened, which serves to draw the entire 
assembly tightly against the wall. A cord from 
the plug to the set finishes the job. 

In most brick or stotie houses it will be 
possible to install the Super-Thru through the 
lower edge of the wood window frame. In such 
cases it is usually best to make the opening 
half-way through from the inside of the house, 
then line up the bh and make the opening 
from the outside of the house to meet it. other- 
wise the bit may run out too low or too high 
on the window frame. It takes about 10 min- 
utes with a %-inch **star" drill to make jiii 
opening through a brick wall. Don't waste 
time and effort with a cold chisel. 

In eases where the radio is not against the 
outside wall of the house, bring the leads In 
in the usual way under the floor, place a strip 
of wood across the floor sills at the point of 
installation to represent the outside wall, and 
install the Super-Thru vrrtitulht through the 
floor, taking care that the inside plate fits up 
against the wall correctly. 




Fig. 1 

The procedure used in installing the "Super- 
Thru." In (1) the inside plate is installed from 
the inside of the house; in (2) the lightning 
arrester is placed on the outside of the building 
and the leads pulled through the wall as shown. 
The leads are cut to their respective length as 
at (3) and the antenna and ground leads at- 
tached as indicated at (4). All "messy " and 
unsafe wiring are thus done away with. 



Now 



3 



Tast i nsl a I la I ions made it impractical for 
the radio to be moved. lint, by providing sev- 
eral outlets in the home, yon will be able to 
get much more us*- of the radio. 1 Hiring hot 
Weil tiler the political speeches and other pro- 
grams may be received mure comfortably in a 
cooler part of the house than they would be 
where the set was located during the winter 
mouths, An outlet In the guest-room enables 
the host to connect the set for the pleasure of 
i he visiting friends, while one in the bed room 
will prove convenient, indeed, ill times of 
sickness. 

ISy connecting all the outlets on one side of 
the house to one aerial, a complete job will 
not be expensive, yet it will afford a nice 
profit to the Service Man. 

In order to meet with the requirements of 
the National Klectric I'odc. as adopted by 
most towns and cities, the lead-in wires must 
enter the building through tioit-coitibiistihle. 
non-absorptive, insulating bushings slanting 
upward from the outside, or through other 
approved eipijpiiieiit designed to give adequate 
insulation and protection. 

The Super Thru has the approval of the 
rmlerwriters' Laboratories, ami will meet the 
requirements of any ebrjric inspector. 

The aerial and ground wires are outside the 
building and the customer does not see them 
at close ratine, but the lead-in is very con- 
spicuous, for it is close (o the radio, which is 
iisiuilly iu a prominent part of the home. The 
Super-Thru puts a finishing touch to tho aerial 
Installation that lifts the entire job out of the 
class of si ma tear work. Kveii if the present 
aerial is satisfactory, the radio owner is inter- 
ested iu a workmanlike ap|»caraticc for the lead- 
in. Many dealers and Service Men are making 
a sale on almost every repair job they have, 
just by showing this new product to the radio 
owner, particularly to the lady of the house. 



HANDY KITS 

No two range* alike 



1 • Watt Kit 
List price $6.00 




2- watt Kit v.., 7: 'r. rv \S 




$8.00 



Grid 
B<a$ Kit 
List price $3.70 



(See your prices below) 



ORE GOOD NEWS! Our first Handy 
Certified Kit made such a hit with 
Servicemen that we have added two more. 
Three I.R.C. Kit* now. supplying every 
possible range you need for any radio set. 

The 1-Watt Kit (20 Resistors) — 500 
ohms to 3 megohms — gives you thousands 
of ranges, easily obtained from the formulas 
we supply. 

The 2 -Watt Kit (20 Resistors) — 500 
ohms to 500,000 ohms— provides all the 
needed high-wattage units. 

The Grid Bias Kit (10 Resistors — for bias, 
ing *24, 26, '27, *7lA. *10, *45, *50 and 
*47 tubes. Complete information on proper 
biasing of tubes with every kit. 

Each Kit is Factory Sealed, Factory Tested, 
Factory Guaranteed, With either of the 20- 
unit Kits, we send the famous I.R.C. Resistor 
Replacement Guide and Color Code Chart 
FREE. See your jobber or mail the coupon. 

INTERNATIONAL RESISTANCE CO. 



Philadelphia 



Toronto 




RESISTORS 



INTERNATIONAL RESISTANCE CO. 
2006 Chestnut St., Philadelphia C-7 
Gentlemen: 

I enclose check (or money order) as 
noted for which please see that I receive 
Metallized Kit. 

□ $3.50 for 1-Watt Kit □ $4.65 for 2-Watt Kit 

□ 52.15 for Grid Bias Kit (Prices higher 

in Canada.) 



Name 

Address 

City 



State 
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Build the 

iME(iADYi\E 

I -Tube Pen I ode 
Loudspeaker Set 

We have important parts for the con- 
struction of the famous "Al E< IADYNE" 
1-Tuhe JYntodc Loud>peaker Sel — all parts 
are listed as lowest wholesale prices. 
Part 

No. ITEM 

3S09 Frost 6- ohm rheostat 

5873 Khy 5-pronjf socket ... 
3125 Aeratest .00025 mfd\ Type 

M ica ("olid. . ... 

4254 Kali lie slock clip**, set of 5 set 

4405 25 ft. roll cohired K.C. wire. ..roll 
5126 Kurz-Kaxch knobs, set of 2 set 
2881 Acrairssi varioihnser .0003 to .001 

inf. type (110 variable condenser 

each .12 

5142 Vernier port, dial 4" diain. ..each .59 
Type '38 pentode tuhe (Universal) ,77 
51*9 Bakclite panel, 7x10x3/16" .... 1.50 

Total Value of Parts $3.78 
Special Price— —Complete 93.40 
20' i Deposit mutt accompany 
each order. 

SEND FOR OUR NEW 
100.PAGE CATALOG 
Over 3,000 Item* at Lowest 
Wholesale Prices. 

tederate d Purchaser inc. 

Dept. R 

25 PARK PLACE NEW YORK, N.Y. 



PRICE 
....each $.18 
. ..each .17 

each ,09 

10 

n 

15 



LYNCH 



Automobile 

Radio 
Suppressors 

Type* to fli ALL 
makes of car*. Hased 
on Che. famous LY.Nt'H 
Metallized principle 
uhlrh Insure* depend- 
ability and Innjr Ufc 
Moisture proof, rugged 
and able In wliti.-tantl 
heavy ouvhunii-al 
shock*, as proved by 
exhaustive tests. In 
actual u<o l.jnrh 
Automobile Radio 
Supj lessors hnu- bren 
fouml to he thor- 
oughly reliable and 
>al I ■» factory. 

New Low List 
Price of all 
type* 

(formerly 60s) 
Servicemen's Cost 30c 



For connection to each 
spark plug. 



For connection to common 
cab It lo distributor. 



50c 



LYNCH 
Automobile Suppressor 
Kits 

include neee»-.ary sup- 
I»resMira ami sturdy 1 infd. 
Ignition conden.Mir. 
Type LS4 Handipak 
(4 cylinder) 

Servicemen's 
Cost Cost 
$3.25 $1.95 
Typo LS6 Handipak 
(6 cylinder) 

$4.25 $2.55 
Type LS8 Handipak 
(8 cylinder) 

$5.25 $3.15 



Write for illustrated catalog giving complete iw- 
forntation on automobile suppressor units f and 
LYNCH Resistors for alt radio requirements. 
LYNCH MFG. CO.. Inc.. 1775RC Bway., N Y. C. 



f AO WORLDWIDE 

. SHORTWAVE 
RECEIVER 



/As** 

%£ Rl 

6.45 




.isten 
in IHH^Ttni 
Uindiin. I* iris. Iter- 
^ I'.uenus .\lre> and 

other lirn<ol< j-i hut stations 
throtikbnut I lie world \la «hnrt wjms 
\our ordinary reerher cannot tnn<< in 
Ulesi- low wave si it Inns WOK1.U- 
\ML»I. KF:i HVKU gitn II to meters. 

AERO SHORT WAVE CONVERTERS 
< hh»m rt Y<mr Trcsent t liitn & >l«ott Wfc*i 
Sinter ■] lei crod>uc 
A. C. MODEL $12.50 D. C. MODEL S11.50 
AT LAST: The Perfect Auto Radio ONLY 520.00 



Unlit l>> niitnr 



mnnuf m turbo, <if \utn Uaillo 
W « iiiiaranlM mini mlh t|dhi 
(if riVMtitiou \ iinutendwe »f 
H idio Kiijfinr** hit! 1 p t •■ * I 
model " Tube Aero I'miodi 
\uio Hudio I'rlifi id sel onb 
■^^-J $20 00. Set toiripU le with lul* s 
hitliiie* <t\tionl* pc*k« r. an- 
iitma equipment and liolse *ui» 
pressors. $39. 5D Send for 
complete Catalog. 

CHAS. HOODWIN COMPANY 

Dept. U-1S, 4240 Lincoln Avenue Chicago. Illinois. 




HOW TO SOLDER ALUMINUM 

By HARRY L. WHITE 



tIIK failure of aluminum io respond to iwli- 
I miry methods of soldering has always puzzled 
radio moil, as well us oilier users of this versa- 
tile metal. The reason is simple, hut not gen- 
erally understood. Aluminum has a natural 
coating or li f m of aluminum oxide over its eli- 
cit tire surfaee. and this is not removed hy any 
of the soldering Muxes in eoimiton use. So 
si i on- ami tenacious is this oxide lilm that it 
resists the dissolving action of ihe strongest 
paste, lhjuid or powder fluxes, and it enusos 
the hot, molten solder to roll like water off 
the back of the well-known duck. 




""IT !T r J VI ■ > J ai r 
J" "Sf" 1*" rr 




Photograph of the kit necessary to successfully 
solder aluminum. 

In view of these past ditlicillt les. ihe develop- 
ment of a really successful aluminum snider is 
news of considerable Interest. The new ma- 
terial is known as "Alitmuweld." and is sup- 
plied in the form of Hi-inch bars I hat out- 
wardly look just like the ordinary solder. It 
must he used with a special powdered Dux, 
which is applied to the work like powdered 
rosin. Tliis ilux is furnished in a small, lutndy 
bottle. 

A stock sample of A 1 tuna weld, received for 
lest by KadkH'icakt. wns tried on two typical 
jobs such as l he ratlin constructor, experimenter 
or Service Man is likely to encounter In his 
everyday work. First two pleees of aluminum 
were soldered together, to form a John that 
could he used la making shield cans. etc. : then 
;i copper wire was soldered to a sheet of alumi- 
num, lo form a "ground." The resulting joints 
proved lo lie tight and strong, and could not 
lie pulled apart hy two men. each holding an 
end of the work with a pair of pliers. In 
fact. I lie topper wire broke tiff without tin* 
joint itself showing any sign of weakness. 

The requisites for the successful use of 
Allium weld an- an extremely hot iron and spot- 
lessly clean metal sulfa res. I'm- most jobs Ihe 
use of a gas tin me is recommended, bin a medi- 
um size radio I run seems to he satisfactory for 
light work. A stiff, sharp wire brush is sup- 
plied with the solder, and the user is l old to 
use It vigorously. The Jinx, when heated pre- 
liminary to the application of the solder, 
smokes tip considerably and produces a pun- 
gent odor, but this is no more objeetionable 
than the action of other llnxes. 

This new snider is useful lor a wide variety 
of purposes, and for other mcinN besides alami- 
■ iiiin. According to the elaiius of its mitnnl'ae- 
mmrs. it is several times as strong as coin m on 
solder, and ran be maeldiied. polished and 
plated. It will expand and contract with the 
metal to which it has been applied to the ex- 



tent that il will not crack because of normal 
changes in temperature such as occur in cylin- 
der bloeks. crank cases, water jackets, radiators, 
etc 1 1 will not crystallize excessively or give 
way when subjected to extreme vibration. 

Allium weld is used very much rike ordinary 
solder, hut since it requires a powdered llux 
raiher ihau a paste, it must be handled a lit- 
tle differently. The work to he soldered must 
be supported In a horizontal positbai. so that 
the flux will stay in place. If two pieces of 
aluminum are to be soldered together, each is 
"tinned" separately, ami the tinned surface* 
are then placed in contact and ihe heat applied. 
If (here are no parts in the immediate vicinity 
of the joint, a clean gas Hume should be used, 
so that the solder niells in thoroughly, other- 
wise, a very In it iron will do ihe iriek. 

The accompanying drawings show the correct 
method of performing a rep resent alive solder- 
ing job: the placement of an aluminum shield 
or pa nil inn on an aluminum base or sub-pain-l. 
After the lip has been bent, the sheet is 
clamped upright in a vise, and (he tup surface 
of the lip scraped off with the wire brush 
until it is bright and shiny. A thin layer of 
the powdered llnx is then distributed over it. 
and the A 1 ulna weld and the hot iron applied 
together. See Fig. I. 

The heat must be applied much longer limn 
in Ihe case of ordinary soldering. The tlux 
must be boiled out thoroughly, to give it a 
chance to destroy ihe troublesome lilm of alumi- 
num oxide. The iron should he moved back 
and forth slowly along the metal until the 
solder assumes a clear, limpid consistency. 

This opera lion is repeated with the sub- 
pa ucl. A little more lime may be required wlih 
this piece, because the metal on both sides of 
the joint will tend to conduct away the heat. 
See l"lg. 111. To complete the job. the two 
tinned surfaces are simply brought together, as 
shown in Fig. H\ and the hot Iron applied once 
more. It is advisable to hold the pieces to- 
gether wiih a small 0 clamp, to insure accurate 
alignment. 



POWDERED 
FLUX 




Fig. 1 

The correct method of soldering aluminum. 



OPERATING NOTES 

(font iiun-*t from /wr/e Ii.*ii 



which resulted in this same complaint. 

After some time spcni in at templing to lo- 
• ale the cause, ii wns noiiced I hat ihe can 
of one of the ihrec i b cirolyi ic condensers, ithe 
inf. unit. Tart No. H-7 in the schematic 
circnii which appears on pa:re 1'oT of ihe offi- 
cial Kapio Skknm k Man i ai.. Vol. Hi. was in- 
sulated from l lie chassis by means id* *"1ish- 
paper." 

liecalling one i rouble found in a Peerless 
■•Kylectroii" receiver due to leakage across the 
sumo kind of insulation, ibis strip was checked 
with a high-range nhmiucter i to megohms) and 
found lo be the cause of all the trouble: when 
the condenser was disconnected from the chns- 
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sis lh«« (rouble cleared up. 1 Mores of fibre 
washers were then used to insulate the can of 
the condenser (which is nearest the power 
t rans former i from i In- chassis which completed 
the receiver repair. 

The other Knmswick 17 had the complaint 
of bursting into tremendous volume and fading 
bark io normal at regular intervals. This re- 
ceiver was taken back to the repair shop to 
be pi need on life-test in ail effort to locale 
Hie trouble. 77/c net wns upvt'tttiivj nhttont u 
irvvk hrforr the ttcfrvt fonn*l. It 

turned oni lo be the same strip of fish- 
paper described in ihe preceding paragraph, 
improving the Insulation completed the job. 
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Measuring Resistances by 

T1IK convent ldiin 1 instrument for the meas- 
urement of resistance Is the Wlientstniie 
bridge, will ell is a costly piece of appara tns. 
However, tli i -re arc two methods which provide 
a lair ilcu'rre of accuracy ( depend in ti on the 
quality nnd iicinrnry of the apparatus em- 
ployed), the least expensive heiin; the dell eet ion 
method. 

This article Ims heen prepared especially to 
assist users of "Super A k mourn" (wire-wmnidi 
resistors to employ tin* deflection method, using 
popular-priced niillinuiiuetcrs that are easily 
procured. 

Tlu» low-range iniilhiiuineters that nre so 
readily converted into ninlti-range volt -ammet- 
ers are also udmirahly adapted for conversion 
into mult i-ra 11 ge volt-ohmineters, The o-l.r> 
1m\ iiillliiiiiuueter is prohahly the most desir- 
nhle instrument for the purpose due to the 

- fact that a dry battery has a normal potential 

of 1.3 volts or some multiple of this volt aire, 
depending upon the number of cells connected 
in series which go to make up the total bat- 
lery. other popular instruments can readily 

9 he used for this purpose, depending upon the 

range of resistances to he measured and tin* 
source of current available, 

The method of eouneeting the component 
parts of tin 1 circuit in the deflection method is 
schematically shown in Fig. 1A. In this din- 
gram A is the lv\ millhimmetcr. having an 
effective resistance Km: «* is tin- dry cell or 
battery: itc is the calihratiug resistance which 
limits the amount of current 1 massing through 
the nilllinmnicti'r : and Itx is the resistance to 
be measured. 
b"or example : 

When A Is a 1U\ milliainmetei' having a full 
scale of 1.3 ma. und (' is a source of potential 
of volts and lie -f Kin have a total resist- 
ance of HHHi ohms and the X terminals are 
shorted, the mil liainiueter should rend fin ■ scale, 
or. in other winds, the resistance at X is 
zero. However, if Ux is a resistance of HMM) 
ohms the instrument should then show one-half 
scale dellcetion or ,7." ma. This is proven hy 

K 

c linns' Law which slates that K = 

I 

In this case K is the total resistance of the 
circuit which im-ludes Ux. the resistance heing 
, measured: He. the calibrating resistance: Urn. 

Pk the resistance of the meter: 11 Is the voltage of 

the dry cell or battery and 1 is the current in- 
dicated bv the dollectiou of the meter: therefore 

K 

Itx + Kc + Km = 

I 

i ransposing 

K 

Itx = • iK.'+ Km) 

1 

So much for the fxphi nation of the deflection 
met hod. 

la order to avoid the computation of each 
resistance to be measured, we refer you to a 
table of calibrating resistances and ohmmeter 
stales 1 and -. This information permits a 
apiil decision as to just what ranges of resist- 
» ame run be measured with tin- instruments 

available and provides a means of calibrating 
;i scale directly into ohms. Tin- table is to as- 
sist in determining the proper calibrating re- 
sistance according to the range of resistance 
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the Deflection Method 



TAULK OF OALlKKATINtS UKSISTAXCK8 



• 1 




:t 


4 5 


(A) 
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1 


Low 1.5 
Med. 1.0 
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1 ( .VH) ohm.* 
1.50U oluo* 
22.50(1 ohnis 


I 
I 
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I 

3 
15 
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3 
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a 
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i .5 
1.5 


;<00 ohms 
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1 

1 


2 
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desired and voltage employed or instrument 
a vii i la hie. 

t'olumu 1 of the table refers to the o l. 0-1.5. 
and o-io H.C*. ml 11 in in meters. Column •* 
refers to tin* total calihratiug resistance 
( Re -f Kin i necessary to obtain full scab' de- 
flection with the X terminals shorted when em- 
ploying corresponding voltages as shown in 
to lii mil 2. In order to determine accurately the 
actual resistance of calibrating resistor Kc. or 
where the resistance of the Instrument Km 
employed is a considerable portion of the tola! 
resistance (Kc + Knn. tin* internal resistance 
of the meter employed ( Km i should lie sub- 
tracted from the resistance I Kc + Kim of col- 
umn :i. As the resistance iKmi of most in- 
struments available for this purpose rarely ex- 
eiH»ds :St» ohms. Km can be neglected except 
where extreme a "curacy is desired. 

Scab- 1 referred to in coin run 4 of the cali- 
brating table is an 01 lu\ mill in mulct cr scale 
which has been calibrated diroetly into ohms 
where the hat I cry employed is 1.5 volts ami 
the corresponding calibrating resistance 1I0OO 
ohms 1 shown in column !* is used. 

Scale 2 is an 0-15 1M\ milliamineter cali- 
I Mated directly in ohms where the battery em- 
ployed is 1.5 volts ami the corresponding cali- 
brating resistance 1 1O0ft ohms t is used. 

The range of resistances measured by the 
deflection method Is increased in direct ratio 
with the increase of voltage applied. There- 
fore, as the voltage Is increased it is necessary 
to multiply the resistance indicated in the 
scales by the corresponding multiplier in col- 
umn 5. 

Occasionally it may tie desirable to lower the 
range of resistances shown on scales 1 and 2 
without changing the calibrating resistance or 
meter. In the case of the O-l h.<\ mill la 111- 
meter using 1.5 volts, the resistance shown on 
scab- I can be divided by four when a resist- 
ance ( Kd > of 5on ohms is connected across the 
meter and calibrating resistance, as shown In 
Fig. IK. I'slng the 1.5 1>.<\ milliammeter the 
resistance of scale 2 can he divided by the 
when the resistance 1 Kd > of 250 ohms is con- 
nected in the same ma 1 mer. — from Bulletin So. 
IX of the & ha tier 01*8 Mfy. <'o. 




Scale 




from a serviceman 
who has discovered the advantage of 
concentrating on Centralab Volume 
Controls. 

Each and every Centralab control 
has been tried and approved for use 
in the various receivers specified in 
our Volume Control Guide. Even 
where the original control differs in 
appearance, or is of the wire wound 
type the Centralab unit invariably 
functions better. 




Order 5 Centralab Replacement 
Volume Controls and get the new 
50c VOLUME CONTROL GUIDE 
FREE. 




Get this service carton of 10 Cen- 
tralab Fixed Resistors which list at 
£3.00 for only £1.75. 

FREE: The new QUICK REFER- 
ENCE WALL CHART showing 
resistance combinations at a glance. 




930 E. Kecfe Avenue 
Milwaukee, Wis. 
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FREE TUDGS* take advantage of our offer — 

25 f/Y-227 Tubes FREE with 
every purchase of 100 Assorted 
Tubes 

(This offer U jjood until July 7, 1932) 



f»hc t<> your ^uatomrrs thr aihanlaite uf Uu.vinir ltr>t- 
(iuulity )i«fiisf<J It.r.A. tuin's sit prii-rs i hue are 
fi.eiitUnully low. We .arry the lancet variety of luliea 
in the mo rid, many for pun*^*"*. and every tube 

is replaceable «lthln 3 umriths, providing tiianiem 1* 
not humt out. We either have the tube you require 
or mc will make it for you. 




TYPE 0 

ISita-iilum 
J Mm no Ceil. 4* 
overall. $2.10 




TYPE V 

TvMNion Tube 
I'i" square 
r-ath*>«lp, over- 
ill ^lz« 2"x6". 
$3.95 




TYPE R 

Caelum Photo 
Cell*, overall 
length 3-1/16". 
$5.90. 

l»iii»(itt'lfiirl<' nil. 
l*hoto,-je. iric i-ell. 
I'hotoeledric cell. 



COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 

Order from this page — Remit 2u< <c with «,rder, haiame ('.O.K. All nrires 
tire F.O.H. FACTO 11 Y, Newark. Shipments go forward eipn-ss or parcel 
pout. .No ordor lor le>» than Ij.00 accepted. 

TYPE ANY QUANTITY 

UX-201 A— Ainpllfler or detector $0.30 

UX-226 -AC ampMtiir 30 

UY-227 — AC amplifier or deieilor 30 

UX-I7IA rmver iMilpuI amp. for AC or DC operation, l» amp 30 

UX-240 — Desigiu'd for impedance and resistance coupling 40 

UX-120 — I'ovvtr amp. u»ed In Hit stag© of audio fre«i 40 

UX-199 — Detector and amp. tube, long prongs 40 

UV-199 - Same i lia mm- rht li st as l'X-100 mty >hort prongs......... .40 

UX-U2A l'ower amp. tube for low cur. con«ump.. ** alup .40 

UX-200A — Detector tube recommended for weak signals..... 40 

UY-224 — Ml Mteen grid amplifier 40 

UX-245 — l»o«er amplifier 40 

UX-201 B— 1, s Amp. Amplifier and Detector 60 

UY-246 -lNm.r Amplifier 60 

UY-247 — t'uuer pentode .60 

WD* 1 1 —Detector Amp 60 

WD-12 —Detector Amp , 50 

UX-230 —Dry cell amp. and detector. 2 volts 60 

UX-231 —Dry ceil amp.— last audio stage. 2 Tolls 60 

UX.232 — Dry cell M-reen grid amp.. 2 vulta $q 

UY-233 I'iimit Amplifier I'enpMle. 2 vull< 85 

UY-234 —Screen Grid Pentode H.F. Amplifier 05 

UY-235 —Super eon t ml screen grid amp 60 

UY.236 -Screen Urld Ilatlio Fre«|. Amp 85 

UY-237 —Detector Amplifier 85 

UY-238 — l»ower Amplifier Pentode * ... .85 

UY-239 — IM' H.F. Pentode Amplifier 85 

UY-551 —Variable Mu 60 

UY.56 — A.F. aiHl H.F. Amplifier ami 0* illator .60 

UY-57 — ♦} prong Hvreen (Jrid R.F. AmpliTier ami Detector.. 60 

UY-5S —6 prong Variable Alu H.F. Amplilier and Su|>er Detector.. .60 

UX-210 — For iwwer amplifier, high voltage |.(0 

UX.222 — S<re en grid radio frequency amp |.|Q 

UX-250 — 1'ower amp. used in last stage of audio freq. I JO 

llalla>i tube to prevent tubes in set from blowing out 1. 10 

Special super- sensitive Audio Freq. 2M1A .60 

Special super- »en«itlre Hadio Freq. 201 A ^60 

Special 171 AC amp. extra coaled filament— good for electric sets.. .60 

T-U (20 1 A High Mui high end s don 60 

Snitch lube. 201 A or 112 or 171 dmitilc life 

Adapter tube 226, 227. 1 71 A. to conicri hat. -et< to AC, each . . 

UY.227A — AC amplifier or detector, same a> 227 ilmt nuirk heater).. 
UY-224A — AC screen grid amplifier, same a 224 (but <iul«k heater > . 

RECTIFIER AND CHARGER BULBS 

125 MM. rectifying tubs (11. II. t (Raytheon Type) 

6/10 amp. trickle charger bulb (Tunear Type) 

2 amp. eld and new type charger bulbs (U$t H.0U> (Tungar Type) 

0 and 0 amp. charger bulhs Mlit JS.OOj (Tungar Type) 

15 amp. charger bulbs (Tungar Type) [ 

UX-866— Hot Cathode Men-ury Vapor Half-Wave Ki-etifier (Heavy Duly) 
Hot Cathode Mercury' Vapor Full-Wave Ho. tiller as CX388 ... 

Hot Cathode Men-ury Vapor Half- Wave llectifler 

Hot Cathode Mercury Vapor Hectlfier 

Full-Wave Hectlfier for High Kmls»ion ' 

Half-Wave Hectlfier 

—Full -Wave Mercury Vapor Hectificr !!!!!! 

PHOTO CELLS 

'Potassium" Type 0 

'Caedum" Type A 

'Caesium*' Type R " 



.60 
.60 
.60 
.60 



— OR — 

Extra 
Special 

with 
c very- 
order for 

$5.00 

of tubes 
we will 
give 

FREE 

2 UY-227 
TUBES 

For 
multiples 
of $5.00 
proportionate 
amounts 
of free 
tubes 
will be 
given. 



UX-280 
UX-281 
UX-871 
UX.280 
UX-281 
UY-282 



... 1.25 

... 2.00 

... 2.00 

... 3.75 

... 7.50 

... 2.75 

... 1.40 

. . 2.75 

... 1.50 

... .40 

... 1. 10 

... 1. 10 



Type 

TELEVISION TUBES 

Telion Itc fleet ron Neon Television Tube, I" Cathode Sipiare Type 

Telhin Neon Television Tube, M?" t'atlmile Square Type V 

Telion Neon Television Tube. 1" Cathode Square Type X 



210 

7.90 
. 5.90 



3.85 
3.85 
3.85 



UX-182— Sparton Type 85 

UX.183— Sparton Type 85 

UY.484 .Sparton Type 85 

UX -585— Sparton T>pc 2.10 

UY-686 -Sparton Type 85 

UX. 401 — Kellogg Type .... 1.50 

UX-403 K*II.»kk T>|h? 2.00 



ARCO TUBE COMPANY, 40 Park Place, Newark, N. J. 




POLYMET PRODUCTS 



The new 1932 Polymet Catalog gives com- 



plete dimension data and electrical specifi- 



POLYMET MFG. CORP. 

834 E. 134th St., New York City I ^ " I ; I ~ V "„*I" "j'I •H^".- 

u , .i.ii-i*! cations of the parts used by leading receiver 

Send me your now and valuable catalog tif I —-^..*. J-1 4 1 . M . 111 " * * ' . 

«iiiii!itv rtplaanieni pans. manufacturers. You can purchase identical 

| parts from your local jobber, and give "guar- 

,,"11.- I an *eed" service work — a sure way to in- 

| crease your business and your reputation. 

□ Dealer □ Son ice-Man I MAIL COUPON FOR YOUR FREE COPY 

: 1 



A.Mros 

City .... 
fj JoMmt 
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faring riffht hand flap, Tho R.F. coils and 
slidOtls ii iv in. mu i.><) in tin' n»w i<> the left 
nf Hip stn*k»'|s. Tlic *47 snekel ^«h»s h«»l«i\v the 
thin! hnlc from the ri^lit facing the pear flap 
of the chassis: the one marked "speaker" ^tes 
in the hole to the rfcht ami the *sn sorket 
in tlie hist hole. All have li lament proupt 
facing the rear. 

Turn the eluissis np^ide down and mount 
I In* ele<*t rely tie condensers. C (( , C and C |r the 
volume i-ontrid and switch. U r tone control 
resislance K^, the antenna •ground himlim; pasts, 
the radio fn<|ii»n<y «lioke. ami tlie phono ja«-k. 
< if you are usint; oiiei. Th«> power transformer 
is bolted to tlie top of the chassis over the 
large opening so that the l.»ads fac#» the under 
side. Mount resislance It. on the tiller rhoke 
Ch, opposite the choke terminals and bolt the 
ch«»ke underneath the rhiissis. If you uV 
dde to bypass this set with a nest of ,1-mf. 
condensers mounted in a tin box. is»v part* 
list i, bolt your enpaWty unit underneath the 
rhassis near the iniN. Mount the vernier dial 
and pilot-light on the front of the variable 
condi'iiser. 

If the wiring has l»'en done correetly. an<l 
the apparatus Is p.»rfert. the set should !»•» 
ready lo operate. Insert Hie speaker plug and 
tubes in their proper sockets, emmeet the an- 
tenna and ground, plug the lanip-rord Into the 
light soeket and turn on the set. After the 
tubes have had a few seconds to warm up. 
rotate I he volume coniro] about thrce-«martm s 
of a turn ami tunc in stations. 

Socket Voltages and Currents 

Mates of HA\ lubes to ground, 200 volts: 
IC.F. and defector si-r.»mi-grids to ground. So 
to !»0 volts: It.F. cathodes to ground. 0 to 22 
volts, depending upon the setting of the volume 
control. This is not a true reading as the 
1000-obms-per-volt meter is not sensitive 
enough to measure this accurately: detector 
plate to ground, 7o volts. 

The following are the voltages to be mens* 
tired in the power unit: Anode of CIO to 
ground, 41o volts; Anode nf Cll to ground: 
loo volts; anode of <']•» to ground. :!0o volts. 

The voltages to be measured in the power 
tube are as follows: Plate * rf pentode to 
ground. 2«U to 27o volts; drop aeross W.K 
1.1 l<» IS volts: suppress<n' grid of pentode to 
ground, 270 to 2*0 volts. 

The total current measured between the 
renter tap of til— secondary of the high- voltage 
winding on t lie power transformer and ground 
is ma.: the plate current in each of the 
H.F. plate circuits is l» to ma. : the plate 
current in the peniod.- circuit is to 37 ma. 

Parts List 

One Frost O-.VOOo ohm variable resistor, Rl ; 
One 20.INNI ohm resistor. It2 : 
Two :UMMM» .mm resisting, It.'t. I{4 ; 
one .'oo.oom ohm resistor. Ho; 
Hue 1. megohni resistor JC<I : 
one io.ihui ohm resistor. K7 : 
om- o-l».-«.oimi ohm poientioun'ter, RS; 
Otic 4ot» ohm resistor, It!); 

Four .l.iiif.. 400- volt paper condensers. CI, 

C2, c:;, cm; 

One .L'ri'iuf. cond»»nscc. C4 ; 
Two .oooL'o-mf. uiobied midget bypass eon- 

tlensers, CO; 
nne .o.%-aif.. mica coupling condenser, C7 : 
One ,s mf. low voltage dry electrolytic 

denser. Cil ; 
Two 4< Mi- volt, dry electrolytic condensers. 

*>ne 2 mf. condenser, Ci2 : 

one four-gang .OOO.'M-mf. condenser with trim- 
mers and split-rotor end plates, Cv : 
One Gardner cenfer-tar>pe<I. DOO-volt. <;o to 8o 
ma. transformer. P.T. iTIiIh transformer 
must also supply o volts at 2 amperes, and 
have two 2*<-volt Mlameut wimlings). 
Four tube shields ; 
Four coil shields ; 

One phono-jack with shorting link; 
Five Kby prong sockets; 
One Kby 4-proug soeket; 
One ."-prong speaker plug; 
Four sci*e*»n-grid caps, 
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WHICH AUDIO SYSTEM? 



H'ontinunl fruui pitfte 17) 



The pair of '4d tidies in pnsh-pn>li leluss II i 
is the best in terms of uin xiiiiimi power nut put. 
although llu* diflferejuo between their output 
of Hi watts eotnpured to t In* next best C4.*»s 
in p<isli-pull as "Class A i is only l\ deelbels, or 
only si lit tlf over the miiiiiinini \ a lint ion in 
volume perceptible to the human ear! As 
against tills, tln'ir harmonic distortion is seen 
1 1> be much wor>o in the volntno range of 1!0M 
milliwatts or armchair level, up to i! watts, 
»r about all t liar will ever lie roipiired even 
for l>ass notes in the home- except for darning, 
when four lo six watts may be needed. 

The pentodes i'47si fti pu>h-pull ior parallel, 
they offering no tonal advantages in push-pull i 
show only 'Z to -.5 peiveui harinonle distortion 
in the ordinarily used power output range, but 
llH'.V have still from four to the times as nuxii 
harmonic distort Ion as tin- *4."is <"lnss A, ami 
uiio very serious disadvantage— as their output 
is pushed up. as it easily ran and most cer- 
tainly will he with any sensitive rer«dvers to- 
ilay. tludr harmonic distortion will he very an- 
noying indeed-rising to 1:0 pereent at a little 
over ♦» waits output as they are normally used. 
This explains why overloaded pentodes sound 
M» tnueh worse than over-loaded "4.*»s. e\en 
l hough tin* hitter may only approximate Ciass 
A. 

Looking at power sensitivity, iho '4d Class 
II eomhitiution is very poor so poor, in fart, 
that though the figure of .lis given Is the 
h vera 11 power sensitivity for two '4»»s driven by 
i he recommended "4."i driver stage, still another 

iiitdhi stage is really n h*d to drive them to 

full output If deuMtor overloading is to bo 
avoided. The pentodes are easiest to drive, 
and the output of a good "27 power detector 
will drive them quite nieoly. The push-pull 
'4.*is (a i are next easiest to drive, a -7 power 
dete- tor doing the job fairly well. 

Tin -re was a story current in I'hieugo when 
'17 pentodes wen- first introduced in mm. 
n I lout the ehief engineer of a well known 
Chicago radio mannl'aet nrer. to whom the sales 
engineers of a large tube mutter were •*xi»lniti- 
uig the then new pentode. As the Story goes, 
when they were all through, the set engineer 
picked up a sample pen i ode. held it up to the 
light. looked can-fully through it. and dually, 
apparently deeply hnproscd. exeluiiiied. "woii- 
ilerfnl, absolutely wonderful here we have :'.<i 
percent distortion in a bottle:" <tf course, this 
was an exaggeration, the harinoiiie distortion 
percentage of a good pentode audio system lie* 
ing below the supposedly permissable ,"i pereent 
at home volume )<-\vls. Ihu this engineer had 
sensed immediately the point made above -that 
in present-day radio m-is it would be a ecr- 
inint.v lhat though the lull output of pentodes 
would not he utilized for home entertainment, 
a very unfavorable reaction would be had by 
users as sets were tuned to local stations whore 
i be output would momentarily rise to levels 

when 2*1 and ::o percent bur nie distortion 

ivoiild be apparent. 

The haruiotiie dioioriiou pereent aire?: are va* 

liable and too high for really g I i|itality 

for "4*i rhiss i; push-push, as an examination 
of |*|g. 1 will show, bin ma vi high for pen- 
todes as to be priihlliji ive. while I he *4.""is are 
best by far. In suiting that hariuouie distor- 
tion for 'Ids is 'too high." the writer bases 
this statement on a careful analysis of the re- 
aetlott of a large number of people to demou- 
nt rations of tin' three systems simultaneously 
and in small groups at different times. For 
ins in lire, as they listened lo pnsh-pnll pentodes 
tit -.0 watts output, the quality seemed accept- 
able, as did that of *4d in Oass II. though 
most remarket I that it was not as ••clear" or 
"clean** as they would really desire, r.nt as 
►•Min as they heard the Class* A pnsh-pnll '-los. 
i hey deiinitely condemned the pentodes and 
Ids! Such, then, was the reaction of a wide 
range of listeners to. for example, the difl'er- 
rtiee between .4 to .11 pereent harmonic distor- 
tion for the '-Jos Class A as compared to only 
tf.ii to 2.o pereent distortion for the pentodes. 
It is ll|HUl these reactions that the eoiieluslon 
was arrived at that over 1.0 to i.r, pen-out 
harinonle distortion was too nun-h for really 
high quality reproduction, particularly as there 
■ippears to be ji ps.vrhle reaction almost akin 
to pain during prolonged listening to programs 



Inn fni.' bar iir distortion in excess nf 1 per- 

eenl at home \o|l| , 

Thr final roltflitxlon aftrr om urur'n tttiv >tmf 
trial of pn'ntwIfH, trhifh i tcm UrUre in thtx 

rt'Hpcrt 11m n Md riant* fi ninnfijlrntion, tins that 
urithrr of tin**' *)t*ti-nt* vhmM IV lohrntnl in 
hitflr quality wviW'M. ami that onht '4Tm or 
rtjuirtilnit triutlt-M rouhl iHtx*ihlii hv wrrftttihh'. 

Considered from a cost angle, peiiiodes are 
as eheap as "4.1s in terms of reeeiver 4«ost. 
since they require the same essetuial eipiip- 
niettt and power n vailabilily. whereas '4d class 
15 systems are far more expensive, even though 
they tfhe mark«'dly inferior results to the ear. 
This Is iM-eause. the *4ds' draw grid currents 
ranging up to do and 7o ma., they must be 
driven by a power audio stage ahead of them 

eniipled ihi'oitgh an exeessi\e|y expen^iv up- 

lhig transf4)rtm'r whieh must have extremely 
good! regulation, sluee eonsiderable power is 
reipdred from It by the "4«;s. It must, there- 
fore, have very low resistjitiee windings and 
large core area, and will be quite expeiisi\«« 
eiunpared to the coupling transformer required 
for '4.%k or '47s. 

Likewise, the output transformer will be 
exeossholy expensive since it must have a high 
Imluetniiee eo in pilled to trlode ouipilt eoils. 
Further, plaie supply regulation iniisi be far 
betier than is economically practleal lnvause 
signals do not vary plate current iiIhhii an 
avertige value as in other sy>tems. but eause 
It to rise to many, many times its normal "no 
signal" value as a signal is applied. And all 
of this nrgleets the necessity of a I bird audio 
sta^'e to precede the '4o driven Sttlgi* for elass 
I» "Ids. needed because of their low pow or sell- 
slllvity to prevent audio detector overloading, 
and introducing, as it does, additional lilt rat ion 
problems ami costs* 

Another angle of the problem of ampliiier 
overload with iis consequent harmonic distor- 
tion is that dynamic loudspeaker units as used 
in home receivers distort rather badly at high 
power, so thai when more than about live watts 
are applied to conventional types, they them- 
selves bou'in to jniiodnre haruiotiie distortion, 
and as ten to twelve watts are applied to them 
their quality is pretty completely shot to pieces. 

This is one reason why amplifier overload 
ah me in small degrees is not in itself awfully 
serious in tin- raime of. say. eight watts and 
up -at that point tin* speaker distortion is so 
bad as to often mask tin- amplifier distortion, 
and in addition, distortion is not quite as im- 

• linioly noticeable at hiirb volume levels an\- 

way. 

Hut from a home entertainment standpoint- 
there is no earthly use for the sixteen watts 



l'i. even If economical speak- 
to pieces at such levels lllld 

was not excewivc- -entirely 
P ■ home volume qiialhy 



output of *4ds clas 
crs did not go all 
the amplifier cost 

exclusive of I he 
they provide. 

From ibis and other considerations involved, 
it appears that the best possible audio system 
for home use would employ *^.~s in pnsh-pnll. 
but would have the disadvanlau'e of only l\ to 
m.1! watts power output at r. percent harmonic 
distortion. Investigation along this line in- 
dicated, however, thai this system coil Id be 
improved upon both In lowering harmonic dis- 
tortion n ml increasing power output. Work 
n long this line has been going on in tin* 
Silver-Marshall laboratories, and it is now pos- 
sible to nnaMiince a new and economical audio 
amplifier using *4."i tubes that will turn oui 
eight vvjitts at o pereent harmonic distortion, 
and up to five watts at 1 percent- -a <"lass A 
system that appears ideal for home reception 
where only the finest possible reproduction will 
he tolerated— and nothing finer can today be 
provided. 



The New Amplifier 

The circuit of this amplifier 
tioual pnsh-pnll arrangement, 
and not the circuit itself be in 
its remarkable perfortmuiee. 
feetly safe to operate "4o (uIm 
oil tile plate if the plate diss 
down: the first step is to raise 
age to :MI«i volts, and then to 
OS- \ oils negative, This gives 



Circuit 

Is the con vo li- 
the constants. 

r the secret of 
It being per- 

s at :wm vohs 

i pat ion is kept 
the plate volt* 
bias the grid's 

a «"lass A atu- 
.18 j 



Two combined 

SHORT 
WAVE 

and 

Standard Broadcast 
Superheterodyne 
Radio Receivers 




The CROSLEY 
DISCOVERER 

With this marvelous new Crosley radio receiver 
you can know the thrill of listening direct to 
foreign stations, air pilots receiving instructions. 
t>otice calls and many other interesting and 
unusual things that travel the short wave bands, 
livery channel front 14 to 
550 meters is covered. Of 
course ordinary broad- 
casts can also be heard. It 
is housed in an extraor- 
dinarily beautiful cabinet 
and sells at a sensation- 
ally low price. 



* 77 sg 
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The CROSLEY 
ADVENTURER 



The 12 tubes of this Crosley superheterodyne 
short-wave and standard broadcast receiver 
make it. we believe, the most sensitive, best 
Informing and most complete set ever offered 
at any price for home re- 
ception. The wave length 
change, as in The DIS- 
COVERER, is effected by 
means of a panel switch 
— no coils to change. The 
cabinet is a marvel of 
furniture design. The price 
is amazingly low. 



COMPUTE I 
WITH 
II TUBES 



Montana, Wyoming, Colorado. New Mexico and 
west, prices slightly higher, 

THE CROSLEY RADIO CORPORATION 

Home of "the Nation's Station " — WLW 
Powel Crosley, Jr., President Cincinnati 
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THE NCW 

LuxTkON 

KIT HAS 
THOUSANDS or 
PRACTICAL 
APPLICATIONS 
includifiq 

PI RE ALARMS- BURGLAR ALARMS* SMOKE 
INDICATORS- COUNTING -SORTING- COLOR MATCHING 
AUTOMATIC SIGN LIGHTING SWITCHES 

COMPLETE KIT $9-50 




REQUIRES NO 
AMPLIFIERS. 




Size G" 
3 V deep. LUX- 
TKON It- 1 KKLAY 
<si>o\vn above in 
ta-*>. 
ONLY $4. 



(Never Before Sold for Less 
Than 560) 

This Includes : 
1 Lipht Sensitive Lux- 
Tron Cell, type '•ST.* 
kelav. Controlling 
110-Volt Circuit, type 
1M. 

CfUin - Wood Reln\ 
Cabinet. 
1 {"omplete Set Instruc- 
tions and Diagrams, 
showing How to Make 
Automatic Parking 
Light Control for 
Automobiles. 
MFG. CO.. INC. 
, Dept. RC, N.Y.City 
1900 



less case 

LLJXTRON 
241 Lafayette St 

Pioneers in Photo-Cell DciHccs Since 



A PRACTICAL "3-TUBE" SUPER 



(Conttituvtl from jiOftc 10) 



NEW 1932 HAND- 
LAPEL MIKES 

io. 306 — Single Put ton $5.00 
No. 501 — Single hutl-m 10.00 
No. 503 — Two Hnt tun 15.00 
ami la oilier types for 
every occasion. 
Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 

MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C. 




to several hundred to oi ver a wry nar- 

row bund of f re<|iieneies without noticeable 
improvement over the renin imler of the broad- 
en st range. 

The use of a bridge eireiilt. so arranged that 
n part of the lt.1'. energy fed intu the tube 
from the a lit*' una circuit was fed hnek to the 
eheiitt. showed that hy effecting a proper lml« 
ami*, an limine ratio nf well over a thousand 
to one could be obtained. 

Figure 5 shows the selectivity curve of tin* 
i uued iinteniiii circuit. This curve is snnio- 
wbat normal, till h«»iij£li its sides arc more nearly 
symmetrical than most curves due to a com- 
bination nf inductive and cti| melt alive coupling 
whieh eliminates the normal high frequency 
"trails." 

As the circuit is tuned from high to low 
frequencies, its selectivity-curve narrows in the 
conventional manner, although its gain Is not 
changed by an appreciable percentage, lute to 
this churn el eristic, nut-of-phnsc voltage pro- 
dueed in the niued circuit at an image fre- 
queiicy whose amplitude would increase uni- 
formly with freijueiicy. would balaiue out an 
image imliircil in the circuit. See Ki>r. I>. 

This liahineing out of the imago- frequency 
response may be accomplished by the use of a 
small coupler with a relatively large inductance 
in series with the n tit en mi and a few turns of 
wire coupled to this iudiictniiee and eonueeted 
in series with the cathode nf the oscillating 
inbe. This is indicated in the sclieiuatle cir- 
cuit of tin' receiver. Fig. 4. Toll LI is the an- 
tenna eoil nf high induct mice while Coil L- i* 
the one connected ill series with the cathode 
as mentioned before. If the inductance in series 
with the antenna and the enpn city-coupling 
condenser is Wound with resistance wire, its 
normal response is altered so that it has no 
affect other than that of a constantly inereas- 
ing impedance across the frequency bund. In 
other words, we now have an impedance eon- 
ueeted In series with the antenna, the value of 
this impedance Increasing directly as the fre- 
quency increases. A few turns of wire tightly 
coupled to this Toil 14 and eonueeted in series 
with the eat bode of the tube will introduce in 
that tithe every frequency picked up by the 
anteiuut : the higher frequencies being about 
two and one half times the amplitude of the 
lnwer frequencies. These small vol 1 ages induced 
in ihis small eoil are nearly 1 sit degrees nut nf 
phase with the voltage induced iu the timed 




Service Men 
This Book 



A PERPETUAL GUIDE to correct resistor and volume con- 
trol values — with diagrams, charts, set specifications and 
other valuable data. 

Prepared by authoritative engineers and published by 
Electrad as a service to service men. 

Loose-leaf pages, genuine Fabrikoid flexible cover. Kept up 
to date by supplements four times a year. 

A small dollar investment that pays BIG dividends. 

Mail the 
Coupon 



ELECTRAD, INC.. 175 Varick St., New York. 

Enclosed £ (check, currency or Jf. O.J 

for copies and supplements (as published) 

of RESISTOR REPLACEMENT HAND BOOK 
at $1 per copy. 

Name 

Address 

„ . RC-7 



1 



• 75 Varick St- New York. ST.Y. 

ELECTRAD 



circuit, and are about one twentieth of this hit- 
ler voltage at resonance. This ont«of-phase 
voltage is shown in Fig. by the straight, 
slanting line. Since tbis voltage must be sub- 
tract eil front that induced In the tuned cir- 
cuit, thi' final selectivity curve of the system 
is shown by the dotted line. 

The only really critical factor in the opera- 
lion of the system was the coupling between 
the two coils of the antenna system. ISy ex- 
ercise of reasonable care, production limits 
eon id be easily main tallied in a fixed coil and 
some adjustment used for a llnnl bain nee of 
effects produced by other parts in the receiver. 
The dual arrangement bad lixed inductive coup- 
ling ami a semi-variable capacity-coupling con- 
denser Which raised or lowered the gain of the 
input transformer, widening or narrowing the 
response curve off resonance until it just bal- 
anced the tixod ont-of. phase coupling voltage, 
la other words, the selectivity curve of tin 4 
antenna system is made variable so that the 
voltage induced iu the tuned circuit would just 
equal that induced in the small coupling coil, 
ami since both voltages ace ISO degrees out of 
phase, the image- frequency voltage would be 
couslderahly reduced. This semi- variable unit 
should only be manipulated when ituage- 
frcipicncy interference is obtained. 

Moth nf tin 1 coils mentioned, as well as the 
coils used in the oscillatory portion of the 
circuit arc quite different from tlmse ordi- 
narily used. As one nf the requirements of 
the reeeivcr was that It be small, normal coils 
appeared quite out of proportion to the Job 
they had to perforin. Tlmse included in the 
design are less then an inch in diameter and 
less tluin an inch iu length, this being the size 
of their shield cans, as indicated in one of 
the accompli nylng photographs. The eolls 
themselves are of the universal- wound iypc. 
inverted in I heir respective shields and held in 
place by a cup In the bottom of the can and 
a small ring which springs Into a bead spun 
in the can. 

Referring to circuit din gi n in. it will he found 
that one side of the volume control is eonueeted 
to the antenna lead. This does not produce 
the usual volume control net ion. If an attempt 
were made to control from this point it would 
be found that the volume would decrease to a 
certain point and suddenly begin to increase 
again as the volume control knob is continu- 
ously rotated, Thin oceurs been use of the ef- 
fect* of the out-of-phnse coupler which would 
assist in obtaining a null point which accounts 
for the sudden decrease in volume. After this 
point had been reached, practically all of the 
coupling to the grid of the tube would be 
through this ont-of-phnse coil itself, and con- 
sequently I he volume would iigain increase. 

Tbis rather unusual effeei is overcome by 
grounding the arm of the potentiometer, which 
in effeet. grounds the screen-grid bleeder cir- 
cuit, ami running the bins of this tube and 
the antenna volume control iu such a manner 
that the null point in the volume control ac- 
tion occurs at exactly tin' same lime that the 
iirst l.l'\ tube censes to function been use nf the 
small signal. Incidentally, it may be stnted 
that the volume control also serves to close 
the grid circuit of the oscillating detectnr. 

l'y making the fust tube oscillate strongly 
enough to give a low gain, and having the 
l.F. stage regenernte sn I but the major por- 
tion of the gain nf the receiver is ill ibis 
tube, it is possible to iini hit n in a very satis- 
factory adjacent channel selectivity. This com- 
bination gives a hand widili of approximately 
oil kilocyeles at W.non times resonance input, 
and the overall sensitivity between 40«l and sn<) 
microvolts for ."»<) milliwatts output. 

At :to percent modulation the maximum out- 
put obtainable is about 7.">n milliwatts, increas- 
ing regularly to over two watts at Wo percent 
inodula I ion. Primary nvcrhaid occurs at ap- 
proximately a thousand microvolts input. 

Compared to any other commercially prac- 
ticable arrangement containing only four tubes, 
this arrangement will show better sensitivity, 
better stability, better selectivity, better image 
ratio and better fidelity than its competitors. 
It might also be added that its price Would be 
less than that of a tuned \l.V. reeeivcr of only 
one-half the efficiency of this circuit. 

(continue*! <>« i>uftv ."»:*.! 
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SKINDERVIKEN 

Transmitter- Microphone- 
Amplifier Units 



A 



A FEW USES FOR THESE UNITS 




HUNDREDS OF USES FOR THE 
EXPERIMENTER: 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 
DETECTOPHONE TELEPHONE AMPLIFIER 

STETHOSCOPE LOUO SPEAKER AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFITS 

WE PAY $5.00 IN CASH 

for every new use developed for this unit 
and accented and published by us. 



95C EACH Two for $1-75 

12- PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams tor innumerable 

uses, furnished with each unit. 



IH-7-32 
N. V. 

nuny ot the following Uemt 



il 9r>c. for 



$1.75 



PRESS GUILD. Inc.. 
16 Murray St.. New York. 

Pleas* mall nn» at nnre 
is 1 hat* Indicated. 
. . . .Rkinderrlken Transmitter I'nll* 
for 2; J2.50 for .1: 13.20 r»r 4. 

When deltrcrert T will pay ihc postman ihe ro«t of the 
Item* specified plus posts ge. 

Name 

Address 

City Stale 



EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

SEND NO MONEY 

When the po>tmnn delivers your order you pay him 
for whatever you have ordered* plus a few cents 
postage. 



AN "A" UNIT 

\ronthiUftl Jrom 2.*l) 
junction to Hie negative clement — tllC positive 
clement. 

The thermocouple juiici ions, facing tin- cen- 
ter of I lie rinxdikr structure, tire hen ted hy 
a *r:ts or ^nsulitie hiirncr which is shown, tu- 
p'llu'i* with a pisulitie tntik to which the 
Unmet' is connected, in I*ijj. *\ The opposite 
or on I side junctions are cooled hy rudiation ot 
Ihe spider riiux willi which these junctions are 
in thermal contact. The spider ring, heing 
composed of aluminum i which is a good con- 
ductor of hen 1 1 readily dissipates the heat 
which is carried off hy conduction through the 
elements of the thermocouples — from the hot 
to the cold junctions. It was found, hy tin 1 
use of the spider ring, that a higher difference, 
of temperature Is effected between the hoi mid 
the cold junctions of Ihe thermocouples with 
the consequent result that the Therniotron is 
capable of producing also a higher voltage than 
it would produce without the radiators. 

Tin- thermocouple section, both on the bot- 
tom and on the top, is enclosed by metal cov- 
ers. A heat insulator ring conforming in shape 
to the thermocouple seetion and consisting of 
a composition of magnesium oxide and asbestos 
is placed between the llicrtmx onplcs and the 
metal covers. Thus, tile whole of that porthiU 
of the heat iihsnrhed at the hot junctions which 
Is not converted Into useful elect ricul energy 
is carried off hy conduction to the cold junc- 
tions and thence to the spider ring where it 
is dissipated hy the radiation. 

As seen in Fig. A. ihe generator section is 
held in the proper position with relation to 
the burner hy means of vertical supports fas- 
tened to the tank. In the center of the com- 
pleted generator section is n perforated cap 
that can easily !>e removed to Hght the burner 
for the operation of the device. The starling 
of the burner is similar In that of a gasoline 
lamp. Two binding posts, positive ( + ) and 
negative ( — ). are connected to the terminals 
of the generator. The load resistance consist- 
ing of the filament circuit of the radio set Is 
connected to these binding posts. 

The completed Tliertnotrnii weighs approxi- 
mately in pounds. Its current producing sec- 
tion inclusive of the spider ring, measures 
sy 2 inches in diameter from tip to tip and Is 
slightly in excess of 1 1 ^ Inches in thickness. 
The tank on Its base has a diameter of K 
inches and is t indies in height. The overall 
diameter of the burner is 2-~>/H\ inches. 

Electrical Characteristics 

The device deserlbed above produces an elec- 
tromotive force of t volts and. because Its iu- 
lernal olunic resistance at operating tempera- 
ture is about 12 ohms. It sustains a How of 
current of :» amperes with a load resistance in 
ttie circiiii approaching stem: therefore, maxi- 
mum power out pu I and cllicioiiev of the Ther- 
niotron is obtained when its load resistance \< 
ee,ual to its internal resistance. Vnder thl- 
cotiiHtioii a useful current Mow of | ampere \< 
available which H more than needed for any 
of ihe l'-voh sets now in u-e or on the market, 
Very few of these require more than .«r»-uiupcrc 
and sonic of them draw even less. 

With a load re-«.Utaih-e in the circuit equal 
to l' ohms, ihe ThernioiroTi lax been general lug 
miitciiI e\ery day during an entire year except 
en Sundays and holiday* over a period of s 
hours. Inirimr ihN time lahoui *J.~<no hours i 
it i otisuuied a lit lie over !!■■ gallon** of lamp 
and stove L'nsotiuo used in most farm homes. 
Thus an estimate of its ope ruling expense may 
be based on the fact that il produces current 
at a constant rate dining a period of time 
in execs* of a hundred hours on one gallon 
of gasoline. 

To determine the extent of fluctuation in 
voltage and current How due to one cau<e or 
another, the volt and ampere reading were 
taken every 10 minutes during an eight hour 
period for the preparation of the cur\e shown 
in Fig. 1!. At no time did a rise in the v«H- 
auc show mote than ,n| or a drop of more 
than .<•:! volts. The current Mow during the 
eight hour period was ju*i as constant. 

At this point the electromotive force of the 
deviee. after it had produced current for lloiiu 
hours, decreased from 4 volts al the beginning 
to ::.!it volts at the end of the test period, 
and increased its internal resistance from - 
ohms to iMo ohms, so that current llow was 




a- - 1 - — *^ Wt.t 



No. 550 



OSCILLATOR 

Licensed by A. T. & T. Co* 

*1 Q Net t0 dealer 
10 $30 list 

SOI Net to dealer 
™ A with output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order. 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate hattery compartment. 
Furnished with 22 l /z -v. and 3-v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1500 
kc.) and intermediate hand (120- 
185 kc). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
bx\V/>x? x /2 in. Weighs hut 8 
pounds. Huilt to high standards. 
Kvery serviceman should have the 
No. 550 oscillator to alien r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. (jet yours 
today. Write for catalog of serv- 
icing instruments. 



I Readme Meter Works 
| 17 College Ave. 
| BlufTton, Ohio 



I 



IMca^r vend all information about 
Ut adritc Oscillator ;ind other service 
instrument*. 



' Name 
j A-bln 
| City.. 



I 



Readrite Meter Works 

Established 1904 
17 College Ave., Hhiffton, Ohio 
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DYNAMIC Da/iirh 
PENTODE If«UO 



Ihtlldthis powerful radio your* 
self. Simple A-H-C direc- 
tions. Itcnul iftil Walnut I'ab- 
inet, 4 lK'.V lhen^d lobes. 
Dynamic speaker — Kverythlnj; 
furnislicd — noth I tig inore to buy. 





MY OWN 
1800 Grace Street 



Range 200 to 1000 mites 

utthmtt at-rUl Unera 
lund tT'j to V.o meter*, 
1,1 uht ^o<kit \.< \ ltO volt oper- 
ation. Size 12\7x<>"; weigUi 
lu hV Mn« I fj deposit. Hal- 
aiuv $s.!»r> r.n l». Ki»nil?liexi 
(oinpb-n-h i«4hiii1jI«hJ fi>r $1-''J 
Uni.r -I..h\ 
RADIO, inc., Dept. RC 

Chicago, til. 



TAAJ-REX CONVERTS 



ANY D.C. MILLIAMETTER INTO 
SENSITIVE A.C. METER 

TAU-REX it a new copper-oxide Rectifier 
Especially Designed for Meters. 
Size >/ 4 " « W 

FULLY GUARANTEED 

Will be shipped postpaid promptly upon receipt 
of $3.00 (check or money-order), or order 
C.O.D. and pay postman. 

Complete with Diagrams and Instructions. 

LEO TAUSSIG 



3245 37th St. 



Astoria. L. t„ N. Y. 



AUTO-DIAL RADIO 

Quality, tone, selectivity, and power 




COMPLETE $40.00— includes set. remote con- 
trol, suppressor kit, tubes and dynamic speaker. 
Set only $1S.00. Dealers and agents wanted. 
Write today. 

J-M-P MANUFACTURING CO., INC. 
3156 Fond du Lac Ave. Milwaukee, Wis. 



Knowledge Pays Big 

We tp;irh vo<t hmv to hollo anil operate Uadio 
treasure Finders and how io locite \twjl< I nder- 
sroun.l 1 iMlnntiiut. S<ientln>. Acnirate. Full 
..K-ialls for Jr staion Write fOlJ \V 
Exchange. P. 0. Box 607- W El Monte. Calif. 



TUBE CHECKER 




a.* shown wllh •'short" and "oscil- 
lalhnt" test can l»e built u>lnK 
our 1, IV S . 2. 2*£. H. 3. li. '% 
volt transformer. Full Instructions 
included. Te<t< all modern tobes. 
rlee $2. Go Postpaid. 

L A: L ELECTRIC CO. 

336 Madison Ave., Memphis, Tenn. 



107 Canal Station 

Chicago, 111. 

I Our new 1932 Radio Service- 
1 man's Wholesale Price Guide 
will be sent to you upon 
request. Write, using your letter- 
head or business card. Send for it today. 



reduced from - amperes io n l»< m t I. Kit timpcrcs. 
as indicnted hy tlx- instrument rollliectcd In 
th«' binding posts of the Thwiimtnm hy low- 
resistiinco inpjM'i- ribbon. Tin- difference of 
temporal ure between the I herniorouple junc- 
tions wns Hie ssiliir Jit the end of t lie test 
period ns it was a I the l>oginiiiuu'. 

Theoretical Considerations 

Many attempts have been mailt* in the past 
to turn 1 lie phenomena of thortiio-elertricity 
into useful account ; to produce enough volt- 
age ami current hy menus of a iiiiiuhcr of 
thcriuoeouplcs connected in series and com- 
bined into a therino-oloci tic generator. Tho>e 
attempts, however, have Hot succeeded bemuse 
the thoriiioeloctrie properties of the metals 
then employed were almost entirely unsuitable 
for theruio-e laments. 

Irrespeclive of any theory of elect riciiy. tlie 
character of a metal alone determines its use- 
fulness ns a Iheruio-elemeiit. It must either 
he highly positive or negative, in a Ihoinio- 
eleetric sense, against another inelal. The two 
elements forming the couple, besides producing 
a rehitively high thernio-eh-el round Ive force per 
decree dlftVreiire of temperature, must have a 
thermal conductance which sliouhl not rise 
much ahove their eleetrie comliictance. In 
other words, the ratio of eleet ideal to thermal 
conductance in each of the two elements should 
not drop much below unity. 

Since the ratio of tin- two conductivities, elec- 
trical and thermal, of the positive as well as 
of the negative element is not en.mil to unity, 
the electrical comliictance in hoth elements I lint 
rcmsist of metal alloys holiig smaller than their 
thermal conductance, the dllTerence in iheir 
size with respect to their cross >cetioiml area 
cannot simply he made equal to the ratio of 
their electrical conductance. The cross sec- 
tional area of the two elements must hear a 
niijiut itat i\e relation to one another hascd on 
holh electrical tllul thermal cotulllelalire. 
Therefore, oilier conditions being eipial. the 
maximum ohVloncy of a therniocouple is ob- 
tained when ihe ratio of the cross sectional 
area of the two kinds of metal forming the 
thermocouple equals 

(si )Mk 

(s*r> . 

where s and 1 denote the two conductivities 
of one element and s' and 1* of the other ele- 
ment. 

It has heen experimentally substantiated 
that when lite size of the elements with rela- 
tion to their cross-sectional areas are deter- 
mined and formed in nceordanco with ihis ra- 
tio, the electrical conductance of the thermo- 
couple and tin' th»w of current in the same 
approaches a maximum, while the heat car- 
ried off hy conduction from the hot io the cold 
junctions is at a minimum. 

Thermocouple elements can only he useful 
when they cflfocl ively resist oxidation at the 
temperature to which they are siihjected. so 
that their useful life will extend over a hmg 
period of time. In every other respeet, the 
metals used for the elements of the thermo- 
couples in a thermoelectric generator must he 
adapted to profhice a larger qnanllty of elee- 
trical energy for a given oimntiiy of heat 
absorbed at the hot junctions of the thermo- 
couples than is usually the csiso with this 
method of generating electric current. 

All sources of electric current invariably 
eon vert some other form of energy into the 
eleeirlc form. No form of energy can be pro- 
duced without expending for it at least an 
equal quantity of another form of energy. The 
law of the conservation of energy sustains this 
conclusion. 

With the Thermotron we convert heat into 
electricity. No machine or device, however, 
can he constructed hy means of which HMi 
pereeut of the heal energy consumed can be 
converted into some other form of energy. 
Then' Is always a large portion of the total 
heat consumed dissipated which cannot be con- 
verted into some oilier form of energy because 
the conversion of heat energy into mechanical, 
electrical, or any other form of oiicrgj is sub- 
ject io a law of nature, called the second law 
of thermodynamics. lies hies ihl« loss of heat, 
there are other losses. In the Tlicrnintrou. 
for instance, the heat which is carried off by 
conduction through the elements forming ihe 
thermocouples, from the hot to the cold Junc- 
tions, is not available fur ton version into 
current. 
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SHORT WAVE 
Builders Contest 

$100.00 xMonthly in Prizes for 
Best Models 

Get in oti this bis contest now running 
monthly in SHORT WAVK CRAFT. Prizes 
paid monthly tor SIMPLEST short wave 
set. short wave adapter or short wave 
converter. 

This contest centers itself around sim- 
plicity, compactness, ingenuity, compactness, 
novelty of circuit used, audibility and work- 
manship. 

Do not miss a single issue. 

Now 25c A Copy 
GREATEST MAGAZINE 
ON SHORT WAVES 



THE RADIO EXPERIMENTER'S MAGAZINE 



CRAFT 



^jjjw THIS ISSUE 




4 "Color Cover 
9"xl2" in She 
Over 200 Illustrations 



RAPIDLY increasing each day are the uumlicr 
of experiments in the Short Wave field — de- 
velopments which are bringing to this branch of 
radio thousands of new "thrill seekers.'* Kxperi- 
menters, as in the early day* of Radio, again have 
the opportunity to hring about stirring new inven- 
tions. t Read in SHOUT WAVK CRAFT, the 
l : .xpcr\me\\ti*r % s Mapazim-. how you can build your 
own Short Wave Set-*. l»oth transmitters and re- 
ceivers. SHORT WAVE CRAFT is exclusively 
a short zvazv magazine — the kind you have wished 
for so long. 

Interesting Articles in the Current Issue 

Short Wave Broadcast From Speeding Train. 
A Stenotic fur Short Waves. 

The Denton Short Wave "IMnglcss" Superheterodyne. 
Build This Short Wave Receiver in your BRIEF CASK. 
Kxperi rnonting with Ultra Short Waves. 
The Amateur's Favorite Code Transmitter. 
Fn-quoney Control "Without Crystals." 
Denton "Stand-by'* Klcctrified. 

SPECIAL OFFER COUPON 

SHORT WAVE CRAFT RC-7 
98 Park Ploco, New York. N. Y. 
GET ACQUAINTED OFFER 

A< per your Speehd Offer. 1 enrlose $1.5(1 (Canada and 
L - J forclun $1.20i fur uhlch enter m.\ Mili%c.rltnii>n t«» 
SHOUT WAVK CKAPT f»r S month*, ft underhand th»i 
>«*ir n-jrob»r rute f-ir a yrur"<. »iiIm< rintfmi t* $2 rich. 
,— i Mull me a -ample ropy of SHOUT WAVE CRAFT for 
I I width 1 enclose 15e (I*. S. Stamps or eoln m-eepieih. 

Name 

Address 

City St»to 
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Tho pffirieiKv of t1u» v.-ry | M -st fli<»i'm<i<'<iu|>l<> 
In tli.Tiforo iow. Kri-n wiih rlu- Thcnm* mn. 

wIM'IV tlKMlHOMlr.Inr rh-UKIHS HIV .Mliph . V«mI. 

consisting of ini-tnls hiving t1ieniio-««lei : trir 
l»r«|MTtii*s or" tin* most proiimuiml ilfgivc. tli.* 
useful vlcctrieul i*u«*r^.v |>ro<litml in \wn\ units 
rrnii], a red with tin- hont consume! is small. 
Huvwor, it is )nrtsv enough t'roin an <'<<oii»iiilr 
point of view to mako Uu» application of tin' 
tln-rmo-elortrlc gon«'rator possihU- for nil miHi 
pnrposoH vlicre small «piantiti«»s of «*l«N*triml 
*ny\yy ar n low voltaitfc aro iv<|iiir<*tl ami sim- 
plicity ami oonv<Mih'm'«- of operation an* de- 
ciding factors. Thojv uro two dlstimt muxes 
physirally Inherent in nil thermocouple* of- 
ftK-t ltits jin offiVi. iH'y smnllor than that of an 
engine converting boat into modi an ha 1 power, 
one of these, causes arises from tho recon- 
version of current into beat in the internal re- 
sistance of the thermocouples, ami the other 
fr«m the heat curried off Uy conduction from 
tiVir hot to their cold junctions. 



A "3-TUBE" SUPER 

{Continued from pane 50) 

It might well be added for the benefit of 
oxperimenters that previous to this work, sev- 
eral adaptations of super-regenerative and grid- 
Irak detectors wore tried, as well an combina- 
tions of small power detectors with nnipliller 
output system, but under no circumstances wore 
the simplicity and stability of operation of 
this system even challenged. 

i riidouhtedly, tho trend in modern receiver 
design will bo toward a decreasing number of 
audio stages of amplification, since this results 
in a decreasing in i tuber of parts that may cause 
distortion. If this is true, then this receiver 
has approached the ideal. — Editor.) 
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NEW TUBES 

t Continual from pttffC 1<>) 

of curves it can In seen tbat maximum power 
out pui is secured when the second harmonic 
distortion is a minimum. 

For those who require receivers. 
Ibis tube should hi of invaluable assistance In 
solving some of ibe problems which arise in 
connection with the design and construction 
in such receivers. 

New Large Mercury Vapor Rectifier 

For those engaged in the construction and 
installation of public address equipment, the 
problem of securing a rectifier tnl>e capable of 
delivering the required power output has been 
met by the simple expedient of using at least 
two type 'Si mhos, especially when over .'!0n 
volts IM\ is required. 

To those engaged in this Held of endeavor, 
the tube that is now being announced will 
prove a "godsend" for we now have available 
for use » full-wave n ctitier capable, of supplying 
T.'irt volts at 2."iO ma. The connections 'and 
us«-s of this tube are similar to any full wave 
rectifier ami consequently will not be repented 
here; bin it will merely suffice io outline its 
characteristics which in turn may easily he 
applied to current power units. 

Filament voltage, volts ; filament current, 

amperes; I».f. output current. rifiO ma., maxi- 
mum; plate voltage iH.M.S.t. 7.%0 volts, maxi- 
mum. It may be well to state thai this new 
mercury vapor rectifier should be used in con- 
junction with a choke- and condenser-input 
tiller system. The condenser capacity should 
not exceed -J mf. 



NEW 




The Woodruff SUPER-THRU radio 
aerial-ground entrance fitting and 
arrester. The first complete lead-in and 
arrester to be Approved by the UN- 
DERWRITERS' LABORATORIES. 



Made of expertly molded BakelitC 

Kits any thickness wall 

Installed through a single 13/16" opening 

(The nlxe of a Nickel Coin) 
No wall box or square openings 
So screws on the inside plate 
Low in coat, easy to install 

Resistor Lightning Arrester individually tested and 
guaranteed to meet the rcuuHvmems. 



The Super-Thru makes a most attractive and convenient installation, It is a 
real sales help, when offered with the new set, and a profit maker when shown to 
present owners who have loose window wires, etc. 

List Price, $1.85 f " d * 5 -™ for sp€dal offer °J 

" ™ v *^ 5 Super-Thru units, postpaid. 

WOODRUFF & COMPANY 

MERIDIAN MISSISSIPPI 






SFAQEQUT 



GET rid of that noisy Radio An- 
nouncer — he ahle to instantly shut 
him out or reduce his voice to a 
whisper and resume regular volume 
when he finishes talking. 

Be able instantly to 
hush the radio without 
leaving your chair. 

If the phone rings — if 
you wish to make a re- 
mark and be heard — to call someone 
in the next room — or again, you wish 
to reduce the voice or instrument that 
is not pleasing to you — 
fade-out or diminish the 
volume with a Na-ald 
Fade-Out. 

Perhaps you like to 
read with radio music 
playing, but are disturbed and both- 
ered when the announcer or a speaker 
conies on — if so — press with foot or 
finger the Na-ald Fade- 
Out. — Do this without 
taking your eyes from 
your reading, reducing 
the volume to whatever 
level you wish. 
Simple to attach, delightful to use 
and sold on a money back basis. Can- 
not injure the set. 

Mail a dollar bill tonight, Try 
it. If not more than 
pleased, return within 
five days and your money [ v _ i.W-J 
will he promptly re- 
funded. 

Weighted tapestry strap for use on arm 
chair.s or tahle clamp that clips to Katie- 
Out, 25c each. 

Price of Fade-Out to dealers, servicemen or 
agents, five for $3.00. Order today. 

ALDEN PRODUCTS CO. 

Dept. R BROCKTON, MASS. 
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Universal Bullet Type 
MICROPHONES 




CARBON GRANULE TYPE 
WITH HISS ELIMINATING 
FILTER 

A new I nlver-al i>rodu< t designed 
lo Kite the public ailUre** man 
the ultimate In mn-euran. e tn.J 
Iiroved t'.VI VKHS.\L iK-rfornwrice 
at ;ery reasonable co«n. Kleitant 
OCiilKn Itiixxeil construction. 
Khei'ial adjustment scr<*w for ad- 
justing microphone lo \aninK 
iirounlc condition*. Hl*s level far 
IifIow background nois«s eiwixint- 
►red. Unshed in hiKhh polished 
Aluminum Chrome Plate. Avail- 
able In .Model* JUi, KK anil 1,1, 
UNIVERSAL MICROPHONE 
CO.. LT0.. 424 Warren Lane, 
Inglewood. Calif,. USA. 



To Tune The 

MEGADYIME 

Receiver 

A condenser is just a con- 
denser to some set build- 
ers, but when results must 
be certain , it is safest to 
choose the Hammarlund spec i tied 
by the circuit designer. Write 
Hammarlund Mfg. Co., 424 W, 
33 rd St., New York, for folder. 



Oox. Btttat ftati/y 

ammarlund 

^ « r c n.o* 

PRODUCTS 



NEW Radio Handbook 

CONTAINING: ■ Sent postpaid 

Volume Control Guide. 
Technical Information. 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Hard to Get Parts — We have them. 
Send tis your re|>air work for estimate. 

Grant Radio Laboratories 

Co21-R South llalsted St., Chicago, 111. 
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How to Build 

AND 

Operate 

.VbortWave 

J>» RECEIVERS 

f 
f 

I 
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PUBLISHED BY 



SHOUT 
WAVE 
CRAFT 



• 6 PARK PLACE 

NEW YORK 



/ received your book, "How to Build and Operateu 
Short Wave Receivers." I am very pleased with* 
it, as I believe it is the best book that has beenW 
printed on short wave work. It is invaluable torn 
builders of Short Wave receivers. Worth many^ 
times the price, my candid opinion. 

E, H BLADES, 
R add iff, Alberta, Canada. 



SHORT WAVE CRAFT BC-T j 
96-98 Park Plac«. New York City. 

1 ewlrt.e licrrulth fifty <3uc> wnis for which | 

I ilra w *eml me a roiff irf your new hook HOw i 

TO ItriU) AND OPKIIATK SHOUT W.Wh I 

UKi'KIVKKS. (Send money order, check, cash, t 

or new 1*. S. Staling. HecKnr icllcr if It [ 

eon i a his currency or stamps. J | 

Name I 



THE greatest book of its kind ever published, 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 

covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receiver;, but short wave 
converter* as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY— AND REPEAT IT— THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex- 
pense has been spared to make this the outstand- 
ing volume of its kind. The book measures 7% x 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 30,000 short wave enthusi- 
asts during the first few months of 19 J 2. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 



CRYSTAL SPEAKER 

\1'untintn'tl jrum ftttfh' 
ry«-les nml when built into a reproducer the 
only limit in:: fuuor is the method hy which 
the t-rystnl is made to reproduce itn-miKti Hit 
associated totio-iirm. mile, ete., and Mie fre- 
quencies which sire brought to it as ii result 
of broadcast suit ion equipment and radio 
receiving: sots. 

The reproducer is roti side red to have a >4 nej,rn- 
livi' impedance" i condenser effect ) of about -.*>,- 
000 oil ins at 1.' loo eyries, ntid elm met eristics 
similar to those of a .ori-mf. condenser. 

It operates extremely satisfactorily when 
connected directly anoss an output choke in 
the phtte circuit of a type '47 pentode tube, 
it also lias an astonishing volume when «m- 
uecied across the mil put inductance in the 
plate circuit of n pair of type "io tubes con* 
rice lt'<| in push pull, and is especially good for 
luittery-oi>eraiod sets when opera led hy a pair 
of these tuhes in •'push-push" or class It am* 
plilier contiection. The ilia grams shown lie* 
lnw indicate the possible hookups with pen- 
tode and '45 tubes either singly or in push- 
pull. 



We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 

76 Pages — 250 Illustrations — Stiff Paper Covers 



Address 

City and Stale... 



NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 



CLASSMFiED AUVEttTMSEMEXTS 

class Hied advcrtiscutits unless placed by a recognized advertising agency. No less than 
ten words are accepted. Advertising for the August 1932 tssuc should be received not later 
than June 9th. 



INVENTORS 



PATENT YOl'K INVENTION: Send for FKEK 
book, "How to Obtain a Patent/* and "Record 
of Invention" blank. Consult us about how t<« 
united your ideas. Victor J. Evans & Co., 620G 
1). C 



Victor lildg., Washington. 



MISCELLANEOUS 



RADIO 



"IF you want to make new friends by mail, or go 
into business. We furuisll mailing hSts of all de- 
scriptions. Write for tree lists, liox I 'JO- AH. I re« 
ntniit. Ohio." 

RADIO INSTRUCTION 



LEA UN Radio, t tie vision and talking pictures 
in Canada. Day, evening and home study classes. 
Free scholarship and trip to Toronto, all ex- 
penses paid, Hoeklet on request. Radio College 
oi Canada, .UO Yongc St., Toronto. 



RADIO 



SHORT Wa\e plug-in coils: set of four wound 
on bak elite fours: 15-210 meters, 50c. Noel, 41!) 
Mulberry, Scrantou, Pcnna. 



CCARANTEICJ) "Pocket Radio," $2.00. Catalogue, 
10c. Neil Tasker. Sham ok in, Pennsylvania. 

TRANSFORMERS (Radio Power) rewound, spe- 
cial types made to order. Supreme Radio Labora- 
tory, 16 Fulton Avenue. Rochester, N. Y. 

SERVICE MEN. ATTENTION — Speakers re- 
wound, magnetized, repaired. $2.00 to $2.75. Com* 
plete Power Pack Service— Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Unit hers Radio Co., Albia. 
Iowa. 

tlCARAXTEKl) MICROPHONE REPAIRS — Any 
make or model — 2A hour service. Stretched ilia* 
phraw'iu double button repairs, $7.50. Others 
SJ.IlO. Single button repairs, $1.5". Write for 
I'MJ Catalog with diagrams. I'm versa 1 Micro- 
phone Co., Ltd.. Inglewootl. Calif. 

MAKE Simple Crystal Radio. "MELOM ITK" 
Crystal wilh instructions. 25c. New "Melody 
King" crystal radio. $1.<)0. Complete with phone, 
aerial. $2.75. Postpaid. Melomite Co.. 7769 Fair- 
mouut, Kansas City. Mo. 



t£ ftftfl WILL BE PAID TO 
>D,UUU ANYONE WHO 
PROVES THAT THIS IS 

not the actual \t\tata of myself 
showing simci t> r>h.vshpi< - 

And how the Hos* System lift- 
Increased my own heltiht u> 
6 ft. 3 3-4 inches. Hundreds 
of Testimonial*. Clients u|» 
to 45 ye.irs old tjaln from 1 to 
G liwllf- I" a few weeks! 

NO Appliances— No Drugs— No Diet ng. R0S$ 
I SYSTEM NEVER FAILS. Fee Ten Uol tars Com* 
plete. com indue Te-ibiiniiy nnd Part ten In rs ft 
reni Mftttin. "Allow Hun* for return mail* arms* 
the Atlantic " G. MALCOLM ROSS. Height Specialist. 
Scarborough. England. (P. 0. 8ox IS). 




BACK ISSUES 

of Radio-Cr*ft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York, N. Y. 




"crystal" I 

REPR00UCER 1 — ' ' 





1 


I 4.000 


25^000 


1 OHMS 


OHMS 




-A- 



2-45 i 



"CRVSTAL" 
REPRODUCER 



6.000 25,000 
OHMS OHMS 




RESISTOR-REPLACEMENT 
HANDBOOK 

Looscdeaf. flu* Resistor Replacement Hand- 
hook just iitit fin hy Mectnid. Incorporated, 
makes conveniently available to tin* mil in Serv- 
ice Man n wealth of information on tin* elec- 
trical values of radio iwiwr ivi»linonu'nt 
parts. 

This T'J-jnitS? lunik, to uhirh fiotu time to 
tinu- will ho mliltul nutui-nuis otUpf |mi(s« , h. 
tnoa suits '* x T 1 ^ in^. : ii is almost 'j-iu. iliirk. 
Tlu» hlnrk <*owr material is Iwitlu'f-'.'rahHMl ; 
tin* leitiu-hur. tcuhl. 

lnnniioralinir a utihiui' mul rf»i»yfl«jht uh«a. 
tin* mures of t\w MaiullMmk nrv so plauued 
thai any resistor in nny i»ai't of the more than 
l.t>ou receiver ein-nils rv|irosi-iile<l may h»* 
<:ile<l without toforem-i. to the servire iliavram, 
only rertain "key" i iic nlts lieina used to il<- 
teiniine the lvphirement value of any resistor 
unit in the set. 

Slill n not her ami Milnnhle i«leii iroorporaleo' 
in this llrst e<|iiion U foiiml in the ile|mrttnetit . 
-Voltaire l)ivi«lers." in wliieh ouoratiiu: vuit»tf"»s 
for the various rireults are conveniently 
tahulateU. 

This porpetunl <2uide rarrh-s an aiuuuil 
ihai^e of one ilallar wliieli im hides nut only 
the volume illustrated, hut n1sn replavemeut 
leaves over a period i»f one year. 



SERVICE FORUM 

(t'otttiititrd from /*»#;/r" ^.4) 
few days I ie«ei\e<l :i nice thjilolleyi letter 
rrnm hint, sayllltf tlnit clue lo the Tact that they 
happenefl to have an I'Xtrn ropy of Servi<e 
Manmil mi hand they w< iv itist ritetinj: tlu'ir 
snlesnuiii to deliver it to rue. Fine! and ajrain 
hut ! it never was delivered to me. Therefore 
1 am furred lo helieve fas I did sit the start) 
that lialoney can be had far away from hntrher 
or delicatessen shops. 

GEO. fl. MrivtiRi.t,. .Tit. 
lluvkcttatuwn, N, J, 
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SERVICING AVIATION SETS 



**'ontiuuv*i from payc 25) 



Karh ticlijise generator is furnished with a 
control box containing thr»'t» ilistliut ctaiinil* : 
the rowi-so mrri'iit cutout! the load limit «*oij- 
f roller ami the voltage regulator element. (Sen 
Kij;. It ami f.) Sometimes dirt in the 

interior of this control box may cause trouhl«\ 
especially if it gets between the eon tarts on a 
unit. This dirt can usually he removed by in* 
sortiiij: a piece of clean paper between con- 
tacts, pressing them together and then pulling 
out the paper. If the contacts are pitted, 
their faces should be smoothed with a line 
lile made for the purpose, or sandpaper. 

Wind-Driven Generators 

The electrical characteristics of the Des- 
lauriers wind-driven general ors, Fig. J), are 
precisely the same as the Eclipse engine-driveu 
generator. The method of maintaining con- 
stant speed, which directly influences the volt- 
age generated, however, becomes an important 
item. 

Figure 4 shows the general mechanical 
arrangement of the l>eslauriers propeller and 
its governing mechanism as mounted in the 
head of the generator; one type of heslauriers 
generator is designed to be separately excited 
from an outside lu\ source of from 10 to 14 
volts. 



Oynamotors 

It is considered very desirable to be able 
to general e a suitable source of Dx\ wilhoul 
having any power available due to the move- 
ment of the 'plane in tlight, or any due to 
tin' running of the airplane engine either. 
For this reason dyna motors are used and 
should be understood by the Service Man. 

.\ dyna mot or consists essentially of a rotat- 
ing armature having double windings and pole 
pieces. These armature coils are wound in 
the same manner as in the case of a double- 
voltage generator. There are two commuta- 
tors on t)u k shaft, one at each end of the 
armature, one commutator is connected to 
what are called the motor armature colls, or 
the primary end; the other commutator is 
connected to the generator coils, or the second- 
ary end. Such a dynamotor is shown in Kig. 
K: another view is Fig. P; the circuit arrange- 
ment is very usual. 

Any fyp«» of rotating electrical machinery 
using blushes produces radio frequency noise 
when operating, Itocanse of sparking lie! ween 
the brushes and the commutator. In order 
to suppress this interference at ihe source, 
this dynamotor is eo, nipped with a tiller which 
consists of two 1. mf. condensers, one of wlih li 
i< eimuecl od across each set of brushes. 



USING AN ANALYZER 

(Continued from patfe 29) 



resistor, it will probably change resistance value 
or burn out. as it Is normally a grid-leak type 
of unit with negligible current-carrying ca- 
pacity. Accordingly it is often necessary not 
only to replace V but also, in a good many 
cases, unit Zl. 

Plate Voltage and Current 

Fig. IK shows the analyzer meter connections 
for plate voltage and plate current measure- 
ments. Always make plate vol tune measure- 
ments firHt. to prevent shorted tube elements, 
and the resulting high plate current, causing 
an overload of the tnilHanimeter, 

If a low plate voltage (not in a resistaiice- 
coiiptcd stage* is to be measured, remove the 
tnhe from the tester. If ihe plate voltage now 
rises, the tube lias shorted elements and a 
new tube should be used. Note ihat the mil- 
liannneior MA (and its shunt resistances > is 
in s«>rics with the circuit and (he rurrent that 
Hows through the circuit mnsi also How ihrough 
it : therefore, do not swileti to the milliam- 
meter until plate voltage has been measured. 

Whenever yon have occasion to measure rur~ 
rc«/, always use the hiirhesi range of the mil- 
liammeter as an added proieriiou to the instru- 
ment. Then, if relatively normal current l» 
indicated, use its next lowest I ill Id.'. 



Screen-Grid Voltage 

The same routine circuit tests described in 
eonueetion with the plate circuit are followed 
lo det ermine screen-grid voltage. \y shows 

how in the Jewell 444 a voltmeter ami milli- 
ammeter are connected to a screen-grid circuit. 
Sereen-grid current usually is low. although 
what has been said about the voltage and 
current measurements of the plate circuit ap- 
plies also to the screen-grid circuit. A 
grounded or shorted screen-grid circuit always 
results in a high current ; normally, the 
screen-grid current does not exceed l/o of the 
[date current. 

Control-Grid and Pentode Circuits 

Figure IT represents the connections in a 
push-pull stage using pentode lubes. We have 
plneed meters in all of the circuits just as ihe 
Jewell 414 would conn erf theni. Xoie thai 
one dement of the tubes, tin- suppressor grid, 
is cnmiei-tcd irithhi thv tnfu s lo I lie center 
«»f ein'h filament : consequently, we can make 
no measurements on this element. 

Yon will remember ihat we pointed out just 
how the sei ii -grid voltage affcetcd the meas- 
urements in other cirenit*. Likewise, if there 
is no cathode volt a ire there will in all proba- 
bility be no control-grid or plate voltage. 



We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month 
letters and sometimes telegrams in which manufacturers and set owners request the services of expert 
service technicians IN THEIR LOCALITY. 

Fill out the coupon below, paste it on a one-cent postal card and mail it to us. 

There is absolutely no charge to the Service Man, manufacturer or set owner for this service, which 
makes every Registered Radio Service Man eligible* 

REGISTRY CARD FOR SERVICE MEN 



O.R.S.M.A.. c o RADIO-CRAFT, 
98 Park Place. New York City. 

Name 

Address 



City 

Type of Service in wh-ch you Specialise 



..Telephone No. 
..State 



Testing Equipment you use: 




Type 
6M 



BUILD YOUR OWN 
SERVICE EQUIPMENT 

Shallcross 
Wire-Wound 
Resistors, 
calibrated to an ao 
ruracy of 1^, are 
standard equipment 
in the construction of 
the following circuits 
which are indispens- 
able in laboratory 
and service work: 
Radio Set Analyzers; 
Multi-Range Volt* 
meters; Multi-Range 
Ammeters; Wheat- 
stone Bridge; Ca- 
pacity Bridge; and 
other high-grade 
test 
equip* 
ment. 

Send 4c in stamps for Bulletin 160-P, which 
fully describes a modern, convenient set 
analyzer which you can build yourself. 



trass 

ELECTRICAL SPECIALTIES 

^CollinfldalisPa^ 







Insure 

YOUR WORK 



CLAROSTAT Replacement Volume Controls are 
"Custom- Made" lo exactly suit the receivers for 
which they are offered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper specifications. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products 
th< L ne * CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 



C L A RO S TAT MfcXo. 

z&^za7 w;st W st.BWn. NX 
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BUV THESE. 

Radio Physics Course 

MiVcmI \ <2Mrar<ll $3.50 

Kadio Servicing Course 

1>> Mhlranll & Ftmtl $1.50 
Send for FREE circular at once 
THE RADIO TECHNICAL PUB CO 
80 Fifth Ave. Dept. RC-7 New York City 
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Presented on these two pases are the new 
books o! the RADIO -CRAFT LIBRARY 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio, teach hook has been de- 
signed to Rive radio men the opportunity 
to specialize in one or more of the popular 
brandies of the industry. The material 
contained in these books will increase your 



knowledge; von will find them a real help 
in your work ami they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man; an authority on the subject- 
each is thoroughly familiar with the Held 
which he represents . 



Book No. I 
RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
ol Set Analyzers. Tube Checkers, 
Oscillators. Etc. 
By L. VAN OER MEL 
This book explain? thoroughly 1 lie oper- 
ation of sol 4ftiil>3M*>. tub* « bi ckers. 
■•M Utator 1 * ami other test inn equipment, 
for every i;u!lo man thU hook Is ex- 
tremely helpful. It rovers every phase 
uf testing and gives yon valuable >imrt 
, ut*" completely IUu*» rated with pono- 
graph* ami diagrams to f ut il It ite the u»e 
uf modem ti-*leri. 

Thr following chapter* briefly outline 
the rnnleiiti. I NTIUU UTTION : Til S AN- 
rM.YZKlt; Kurulaincnialn. Sw'ltrhfs. A.C- 
ami DC Voltmeters. I \i HI; ration «tf 
Design: TUOIHLK SHlMrTINU WIT! I 
•JIM ANAUYXKR; ClaS»lflratioti of 
Trouble. Analyni* of Troubles, Uses of 
Various Anal.vjters. Care and Mainten- 
ance; CONCLUSION. 



Book No. 2 
MODERN VACUUM TUBES 
And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 

Mflli^KN VACIVM TI'ltKS describes 
the fundamental electron theory whirh is 
tin' basis of all vacuum lube operation, 
and k'oc* proierc%<i|vely from the simplest 
two-element tubes right up to the latest 
pei 1 1 Okies and thyratroni. It is written 
in rleur. Imhle language and U dr\old 
of the mathematics whirh Is n onlly so 
confusing. Valuable reference charts and 
characteristic rime* of standard «nd 
special tubes are lo he found. aUo dia- 
grams of xMkets ami pin connections. 

Mere are some of the chapters; The 
Kdlson KrTeet and The Klectron Theory : 
Peel nut K111I Iters and the Ionization Ef- 
fect: The Three- Klect rode Tube; Vacuum 
Tube riiararleri.*tles: Pour- and Flvc- 
Klement Tube-: Light Senslthe Cells and 
Oilier Special Tubes. 



Book No. 3 
THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work, How to Build and How 
to Service Them 
By CLYDE FITCH 
There U no more laminating a subject 
In the large array of radio circuits than 
the famous superheterodyne circuit. 
Whether you arc ii Service Man or experi- 
menter, tlrst-hmul knowledge alu ut IhO 
roust ruction of superheterodyne receiver* 
Is \ery Important. The book on Super- 
heterodynes give* uriderlyinK principles 
of their construction, right from the \ery 
dm set made. 

The following Is a short II t of con- 
temn. I'aslc Principles of the Snperluler- 
odvne; The Oscillator; First Detector: 
Single l»ial Tuning System.*: Interme- 
diate Amplifier: Second heteetor. .Audio 
Amplifier antl Tower Supply: Commercial 
Superheterodyne llecclvcr* : Servicim: 
Superheterodyne*. 



Book No. 4 
MODERN RADIO HOOKUPS 
The Best Radio Circuits 
A Complete Compendium of the Most InV 
portant Experimental and Custom- 
built Receivers 
By R. D. WASH BU R NE 
It is fascinating Mi the experimenter, 
or even lo the wp-tn-diile Service Man. 
to take a commercial set and i>» change 
it into one us I tic * famous* h«N>kup that 
j< not foiiu.l in any manufactured set. 
Many excellent rTmtli* have never been 
1 jinnicn ialUcd. l>nt limited rail? to hurtle- 
ft builders. Tlh*te< aiuU id l hose popular 
circuit* have been reiiucsteil from time 
In time, ami in this hook we have in- 
cluded over 1 circuit ;, which Include the 
famous Prldyne. I'anh-ltoR A.t'.-h.C 
Set and other 

The circuits cover the following: Broad- 
cast Receivers. All-Wave Receivers, Short- 
Wave Receivers, Converters and Adapters, 
Television Receivers. Home Recording Ap- 
paratus, Automobile Receivers. Audio and 
Power Amplifiers. Power Units and Mis- 
cellaneous Eduipment. 

Book No. 5 
HOW TO BECOME A RADIO 
SERVICE MAN 
How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The amhitloit of many men in radio 
today is to become n first -grade Service 
Man. II is not as difficult as one might 
believe, hut it cannot he done hi a few 
11 itwriths, Pol lowing very carefully the 
advice of Mr. Martin, who has dealt with 
l be problems of thousand* of Service 
Mmi. tills hook deals very carefully with 
1 he essential stages In I lie preparation 
for iiualifyinj! as a Service Man. 

Here arc the chapters: The Small In- 
dependent Service Man: Advanced Com- 
mercial Aspects; The ltadlo Set; Seml- 
Technleal Considerations: Advanced Service 
hata. K« h (banter I again subdivided 
to brine out in minitto detail every point 
of importance. 



Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 
With Pentodes, Molti-Mus. Dynamic 
Speakers — Complete Information How to 
Modernise A.C. D C and Battery Operated 
Receivers 
By CLIFFORD E. DENTON 

In this nuintiy there are oxer ten mil- 
lion elect riciilb operated receivers that 
ciiuld he modernized by placing in them 
MP iv type t uhe • new speaker ecpilpuieiit 
and other modem improvements. This 
husinesi (if Impmvlng old sets can ko to 
the ejTberinieiiieri and Service Men if 
I hey trill unh kly jump into action. 

Ilea l In this book by Mr. I teuton how 
easily y«u can mniltMnlze any obsolete set, 
and with little additional costs. 

Here are the high licht; of thU hook: 
Tubes Available for Replacements : Klec- 
trlfying l:aiter\ ltreeiver.«: l*se of the 
New 2- and tf-Vntt Tubes; (Operating Set* 
with Single Control; Innvernlon of A.C 
Set* into IM\ and l».r. into A.C : He- 
jjdaelng OutitUi Tidies with Higher Output 
Tube*; IrupnivlriK Old Supers; Loftin- 
Whlte Am pi I tiers; Adapters and Their 
Tse. 



Clip Coupon and MAIL! 



GERNSBACK PUBLICATIONS. INC. 96-98 Park Place, New York, N. Y. 

1 haw Hf*M M.«r the mimUw of 1^5 in tlio 1cAl>10 ; CUAFT UHR.XRY. which you 
urn in s.nd ttm. md have .loductcl >0^ for imlprlntf «vr C f. ) U*>U nT Aionv I Iwvj. hh 
my remittance in full, at the price of 50c each, wlim less than hvo honks are ..rilenil 
The amount of my remit tance is 



Cirele iniml»er* wautevi: 
Name 

City 



(Stamps, chocks or money orders accepted.) 
I g $ t 8 9 10 

A<Mn*s I 

State RC-73* I 



Book No. 7 

RADIO KINKS AND WRINKLES 1 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C W. PALMER 

It often becnirie<i ne.essary for ejpeel- ^ 
went era an I Service Men lo call utKin 
their inetuorv for some ihurt rut or rtnliu 
wrinkle that will solve a problem nulckly. 
In buslliei*. ' short tuts'" mean time and 
money saved, and to the Servhe Man 
"tiuif saved" means money earned. 

This bunk 1 a compilation of important 
ruillo kinks and wrinkle* and disease* 
only such Items as are constantly u*ed 
I in lay. 

Here are some of the more important 
chapters: Introduction ; Servicing ."Short- 
tuts ■ Testing lapilpmeiit and Meter*; 
Vacuum Tnbts atnl Clnuitil Volume- 
1 onl nil Methods ; Amplifiers and Phono- 
graph UopiMdurers; Power Supply Entail- 
ment: foil* and Tuning Circuits; Short 
Waves; Loud Speakers; Tools and Ac- 
ecsiorles. 

Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. 0. WASH BU R N E 

There h.\> been collected a wide variety 
of ciuesiions which have come into our 
editorial olTicci durfnB the past two years, 
and only tho>e who.se answers would 
heneilt the majority of men engaged in 
radio have hc«-n ln< uri>urated In this .imaz- 
ini! ijUcstiun aiwi answer hook. 

The tremendously hmg list of topics 
belter explains the subjects which are 
treated. litre are tho titles: 

ltadlo Servicing: Heeeiver Design; 
Homo Herorillng; TelevisTon; S^iuud 
Equipment; Short Waves; Antennas; 
Oiierating Notes; Tfnt Kiinipment; Tube*: 
I'ltra-Shoit- Waves; Police lUdlo; llepro- 
(kceri; Superheterwlyne* : Automotive Seta; 
I'owcr Pack. : Automatic and Hemute Con- 
trol Pcvjccs: Aligning I'rocetlure ; Photo- 
electricity; Adapters; .Measuring Appar- 
atus; Hand -Selectors; t'onvertcrs: Public 
Address laiuipment ; Midget Sets; Oscil- 
l.itors; Phonograph Pickups. 

Book No. 0 
AUTOMOBILE RADIO AND 
SERVICING 
A Complete Treatise on the Subject Cov 
erinq All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radios are up and coming, 
and someone ha- to service them properly. 
M therefore behooves you to read this 
iminen-ely Important new hook on the 
art of Automobile* llsitllo The book Is 
concise, and full of illustrations, photo- 
graphs, diagrams and hookups. . 

Here are only a few of some of the 
really intending chapters: Introduction; 
I Automotive lladio Installations; Complete 
Ues( riplions of Commercial Automotive 
Itcceiv-r*; Servicing Antomollve Keceiv- 
,r^; The ljpiltion System; Ceiieral Ser- 
vice Con Idcrath'ii . KfTeits uf Tempera* 
ture on Power Supply; Conclusion. 
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Tibrary 



This is perhaps the first real 
opportunity that you have ever 
hud to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re- 
cordings, Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SALIBA 

If tlu-ro i> one subject I hat is fascinating 
tit ««vt»r} rnho nini it i^ tint nf Hume 
Krconliuir. Of course, this volume L> not 
all mi "HiMiiii" runrhng. I mt tin- infnrmjtloii 
(-nutuiiiml th<nnj is Important to < <>mnii rci.il 
ruiio nun. btiulfn i|nrutnrs. rugiuccrs and 
others interested in thi> plu*o <»f mho 

l'lu- art i»f riKinlintr mil reproducing 
hnMde.mt ^eUct fun* I* lieciimftiir nPrtv tm- 
|tnrlitit even <h\ to nnlio men. <>\jm rf- 
iiH-iit » r> ami ^eniee Men. K.<iiltp|im*r «Iince 
lulls, auditorium*, churches, rrst.nirants nnl 
homes with nuhlfcr ipMivr* mil amplifiers 
hrhijrs nimv extri doll n% jml ofti n an 
excellent income 

In this honk are found such topics as : 
Short History f»f the Art; Microphone*: 
K< -cording tmplifurs Cutting H«:uK, Tvptii 
of Records; Commercial Machine^; Adding 
Recorders to Keeohers; Studio Layouts : 
Meclianical Filters for Turntables. 

BIG 
DISCOUNT 
OFFERED 

In order to make It possible for everyone to buy 
these books, the fifty (50) cents price has been 
nia<le uniform fi»r nil volume*. You i-an hu\ these 
books separately, hut >ou should take advantage 
of our special offer 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Simply fill In the coupon he low. and mail it to 
us tuuether with your remittance. Checks, stamps 
or money orders accepted 

All Books Uniform 

The hooks In tho new RADIO- 
CRAFT LI 1! II A It Y arc all 
strictly up-to-date, and 
v\ rill en bj men uho 
know their suhjei-t* 
The volumes are all 
uniform size, 0x9 
in lies, and contain On *^^E&*^t-* 
an a\ erase of r >ll to I JO 
illusliatlons. Each book 
Is printed on tlno hc*>k 
l 'a tier, and no expense 
has been spared to itukc 
it an outstanding value 
nir its editorial content! 
as well as from the 
mechanical stand- 
Point. 
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| UNIVERSAL OHMMETER 

{t'ttntiuuvti frum ftttftc -2> 

Suppose the tin-h-r rends .1<t-inu. when the 
unknown resistor is lH*hiy measured, then 
::o 

IS = - = approximately 5 ohms. 

1 

.it; 

For the rniiveiijenve nf Si'rA'irf* M«'l|. 
following i|ii:iul tties hnve heeti measured. 
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The High Range 

With the ohmtneler. hat lory-opera tod. the 
high miuxo may he seettreil by cither the series 
or shunt method. The test leads should he 
Inserted hi pin-jacks C mid II. switeli S.*S iv- 
Ilia I lit 11^ iWed. The position nf the 1». IM'.T. 
swlteh (SI and S'J* depends upon which taethisl 
is used. The authors surest Hint the H'lii-* 
methiMl he used until sued time its the hat ten- 
fa I Is helnw V,\U volts. When this m-enrs tin- 
effective lihrli rmitfi* id' the meter is impaired 
and the shunt method must he resorted to hy 
sett ins: the U.PJi.T. switih to shunt position. 
In lids way t lie nn-ter will srive men into read- 
ings even after the bat lory volt aire has in Hen 
to - volts heenuse of the fnvt that only the 
vnlue of Ki iind the resistance of the meter 
is taken into consider;! t hut for the tnea sit le- 
nient of resistors hy the shunt method. 

The following is a table of motor residing* 
ohtained with various resistors under t»*st. us- 
ing the series merhod. ha rteiy-operu ted. 
I Switches SI iind S'J in positions !■: ami t* 
respectively, i 

inn l.Mi ohms 

.i'Tn tun ::nf» ohms 

.St» ma T.'di ohms 

."<» ma iTiimi ohms 

.<>ti ma "<hmi ohms 

.oti ma "lit hi ohms 

.. r »- ma ::*;« mi ohms 

A**l ma liiMio ohms 

.!»•■ ma pi m hi ohms 

inn 1 TiMImi ohms 

. !•» ma mi ohms 

■<>7 ma do olio ohms 

inn '.MifiiiO ohms 

M nwt I.'oimhi ohms 

The act'iimey of the tii^h niwzv in the shunt 
position, hattery ope in ted. v;nies with the «e- 
euraey of Kl. and for this reason tin talde or 
curve is heiiitf furnished, A tahle shouhl he 
made hy tisitiu several comparison resistors. 

When it is necessary to measure very hiirh 
resisianees the transformer should he eon- 
in'cted to the A.t\ Hue. and a "ill A. '12A or 
'71 A tuhe inserted in the socket of the power 
supply, with switi h S:t open, and the 1>.IM».T. 
switch in series position, tile variahle resistance 
1{:: should he adjusted for full scale deflection 
of the meter, when the test prods, whieh are 
connected to 1* and II, are shorted. The scale 
for this rmitfp will vary with the amount of 
voltage delivered hy the power supply. In the 
olii'unieier shown, the voltage nvailahle was 
iipprosimately sr.n volts. 1 1. i\. and the fol- 
lowing t a hula t ion was made : 

IN". i M am ohms so n m. 

."ififi.MiMi ohms t;s ma. 

1 megohm t»4 nia. 

I Vi megohms r.<; ma. 

moiioluiis :w ma. 

4 megohms :\q ma. 

~*y 2 ineirohms ^u m . lt 

(» nieyohtns \ \ ni}!> 

10 megohms IUil> 

I I megohms ]o ma. 

^'2 meirolims ox ma! 

13 megohms n<> ma. 

1 4 megohms oi ma. 

I." megohms (ej , lin 

In some localities, altetna t inir current may 
not he avai hi hie. hut the ohinuieter may he 
employed on direct current without the A <\ 
power supply. Tho 110-volt line should he 
conneited a< ross points X and V shown on 
[Continued on patfc 00 1 



Thb Elaborate 

EXPERIMENTAL 
EQUIPMENT 

GIVEN 
TOALL Students 

AT NO EXTRA COST 





Size of Cabinet: Height, 22! Length, 
\7\T\ Weight 25 lbs. 

We give to every student without additional 
charge his chemical equipment, including 
fifty piece* of regular standard lalx»ratory 
apparatus ami supplies ami forty-two dif- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitions and 
willing to apply them- 
selves conscientiously, 
the greatest opi>ortnni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt- 
ing salaries to get the 
right men. Op|iort unities 
a)>ound on every hand. 

Yon can study Chem- 
istry under the well- 
known instructor. T. 
Dr. T. CVConor O'Cmior Sloane, A.R.. 
Sloan© A.M., Ph.JX, LL.D. 

You Can Learn at Home 

Our home study course, written hy Dr. 
Sloane himself, is practical, logical and 
remarkahly simple. It is illustrated hy so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes your 
laltoratory outfit— there are no extras to buy 
with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole course as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK. Inc. 

HOME EXTENSION DIVISION 
19 Park Pl»ee New York, N. V. 

Mail the Coupon NOW! 



CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Oi vision 
19 Park Ptaee. New York, N. Y. 

Hease seiul me at owe. without any obit cat Ion 
on my hart, your Free Hook "Opnort unities for 
tiieml.ts, iind full nnrtiiulars alxHJt the K&peri- 
mentul Kqulpnicnt (then to eierv student APo 
I- lease trll me almut the late>t reduction In tuition 
nriro it mi your easy plan of pjiytuent. 

NAME 

ADDRESS 



CITY 



STATE. 
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Concourse 

(DRY) 

Electrolytic Condensers 

Saves Time and 
Profit for 
Service Men 

Considerably smaller and 
lighter than wax paper con- 
densers, yet same mfd. 
equivalent. Working voltage 
450, peak voltage 600. 
more capacity than rated; 
very low po*er factor. An estab- 
lished condenser *ith a solid repu- 
tation for performance. Replaces 
cumbersome paper blocks in a jiffy. 
Easier servicing; more profit for 
you; customer satisfaction assured. 
Types for every specification. Get 
the complete story at once . . . 
there** money in these Condenser* 
for YOU! 

WRITE OR WIRE FOR 
OUR COMPLETE 
DESCRIPTIVE CATALOGUE. 

CONCOURSE 

ELECTRIC COMPANY 

389-409 Wales Ave. New York City 




Whatever 
Your Question. 
about words, persons, 
places, look it up in 
' The "Supreme Authority 9 

WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY 

452.000 Entrl**, 
2,700 Pifts, 12.000 
Biographical nimw. 
32,000 Geographical 
•ubj«ct«, and 6,000 Illus- 
trations. Write for spectmen pages, etc. . men- 
tioning this magazine, to 

Q. & C. MCRRIAM CO., Springfield, Mas*. 



V 



Read about our new plan 
for buying the 1931 and 
1932 OFFICIAL RA- 
DIO SFRV1CF MAN- 
UALS. Full details con- 
cerning this will be found 
on page 4. Turn to it 
NOW. 



■ \V fixed i-oiideiisiT : 
. to .ooi-nif.. type 

.OOOoO mf. t mien- 



Power Generator 



FOB SHORT WAVE 
BROADCASTING 
Reg. Pn« Was * 75 

, ia ,nr f..r radio Jr .n<- 
iwiMlnc midi xx ' 
InjJmu-r ' le ll . f( " 
Miotfwir ltni.i'l» aSilHK- 
1 I, mini MUlitili\ l'«r- 
!, .1.1-1 from i ■ **J 

rtiC! 1 *m V Xii* ''Tin Volt H.P.M 4-;0ft r u n he 

i«mn.Tte>l direr! . hell d»l\rn in wind 1«ri.|»ellrd I fi»» 

» aSe< r, aran eed new nnd p. WorU; $TS no lint 

,-heek or money on in-. 

NATIONAL ELECTRIC TOOL CO. 
!09 W Lake St. Dept. 187 Chieaio, 111. 




THE "MEGADYNE" 

{Contiminl from vauc 44) 

tine word as to tier in I mid tfrmnnl. My usini: 
n series rmidenser Hie spefiliositinus tftvon IhTi; 
pro- suppose tin aerial about 1 IWm lontf in- 
elndinjr 1ea<Mn. (Mi shorter or l«»nis*>r aerials. 
i »iaii««'s should be made in Hie si-eoiidaiy wind- 
inn »»f 'b»' »ltlioujrli it may In- rorreeted 
to some extent by using a siusill series eon- 
deuser in series with tile antenna nr ground. 
This, however, is not ree«umieiided beennse 
you saerinVo some volume in ibdiiu so. 

| mi not try and operate this sot on a short 
jii'iial of about oO feet, or indoor aerials lio- 
eiinse the results will not be so £«hmI. As to 
tin- ground. needless to say. the bi'tter the 
-round tin- bettor the sol will operate. I'se 
only a eobl wator pipo : ;ras pipe or radiator 
pipes should not br usod. 

I will be pleased to In-jir from those who 
have built the sot a* to the results they have 
aohiovod. 

lu our next issue will bo dosoribod ibo same 
sot eleetrlUed. It is a reimi rkahly low prleed 
powor park whbli y«'ii run build for a very 
sum II sum. No ehaii£o« whatsoever are madi' 
<ui ihe ha I lory model here doserilieri. Tin- same 
tube is used, the power paek is entirely Inde* 
pendent and is simply added to the present 
Mejradyne sol. 

List of Parts 

tine r.MS fixed erystal deteetor: 

line Tarter H-ohm rheostat : 

one Kndio Trading **o. :i-tlreuit tuner (for 
.nno.Vmf. tuning rnndt'iiwri ; 

lino Na-ahi No. 4-"» o-proiitf type soc ket : 

one llatiiiuaiiiiud iyi»e MIX!* l^-plato variable 
londeuser (with shield-plate i : 

Koiir Kby binding posts: 

(hi<- Aerovox .oiMrjo-mf. typ< 

One XL-Vnrlodeiiser. .ooo:! 
<;in variable eondenser : 

One Polyiliet .IKHrj.'i- tor. 
insulated tixed eondenser : 

Five Kahnestoek elii>s : 

tine roll hookup wire; 

Two Kiirz-Kasrh. 1% in. knobs: 

One Knrz-Kaseh vernier dial (scale 0-100% read- 
ing t lookw!se> : 

One Type *."'»S pentode tube: 

tine bakelite pilliel. size 7 x 10 x ^/10-in. ; 

one buso»M»anl. 5-ply size 7 x i> x *&-\n. 

WHICH AUDIO SYSTEM? 

\rauthiuctl front /»o*/C 4?») 

plitier, wbieh. however, will require greater 
-rid exeursions tJmn ean bo supplied by a "-*7 
power deteetor: particularly as. sinoo small 
-rid run-ems will bo drawn at maximum out- 
put, a euiiplhiK transformer of low s*-eoiidary 
resistauee and aetually stv/filotrn ratio tl.'JH:! i 
will have lo be u<od to fee«| the *4"»s. roti- 
^■Uiieiitly. oiw audio siau r »' usin- tin- new Ti«i 
Mihe ireplaeiiiL' the pn sont -7 1 \< IKimI be- 
twe-il the d. leelor and output siul-o. This 
i< a voltage amplilb'r. working, however, 
throimh a eoiipliiit! t i-im^f«»rini"C ««f st<-p down 
ratio and seeoiidan re^htanee redin-i'd m J> 

poiui when' a small am I of p.»\\or ran be 

drawn fi it lo take ran- of tin* .*J"« ma. iivi«r« 

a^e irrid nirreiit drawn. This, however, only 
oieiirs when tin- whole s\>ieui is turning out 
ek'hl wiiti'*. The eireiiit is >hown in l'\s. 

From a eost aiiule. there is a neullirible iu- 
rrea^«- for ihe eoiupoiionls of the lir^t audio 
<iul'o. ami as the power supply illiniilou of 
i< exi-e^<i\e anyhow, no addi- 
\< involved bore. From a quality 
standpoint, ihe sxstein i* superb, and i^. it is 
hi'Heved. far superior to anything previously 
available. There is simply m» eoinpnri>»ui in 
rlariiy. brillianee and a rerinin smoothing dm- 
to ihe iliiniuatioii of tin* ps.vehir anuoyaiue of 
ex<e>-ivo harmoiiie distortion found in other 
sysieiiis. Si<b- by side with a push-pull or 
parallel pentode sxstem. the latter, at any out- 
put from z*-ro audibility to ei-bt and even ton 
W {|iis Miiindi like an old hatli-ry set and horn 
speak. 'i- of or WJTJ — it is just ten years 

out. 

Thr com iw rift t$t\ with *4o rhtxM If is » rea 
jmwiv itnfurnuiblr to thr hitt*r. hut thin fx suit' 
hut fit fir. Kiaee *41 » tttht'n fur home H»* u/r o 
ttrritii tl Ml* fi barl irtml. otifturrntttt jitHtifi*'tt onlft 
hy the fear of the tube wukvr* of tin lot* of 



Read ^ 



Magazines for 
The IViee of One 

Pathfinder 

and 

Radio -Craft 



S-M r 
ti..iial 



,.-iv. 

■o<t 



ltt-re» Is y»«i»r ont»»»n milty in r*-:*il i«<» TiuiKnzJnps for 
one >o«r — ai thu o»-t »,( only one. T«« r«al Ihe min:az.liips 
Hut ufTonl Huny Imur* of reailhiK pleaMire. iMw In ihe 
mJio tlftd. lilt; oiht-r. m «»-»-kly of big news wen is. 

The I'ATHFlNhKK, a Weekly di'voieil to the lm|)ortanl 
•i^ws uf the »la> —Hashes fmm all i>urls of the worhl are 
hmuchl lo >-0U in a nuK-i-e. Ihii inttrresiinK manni-r. 
Ktrry paKe hulJn iniert>t h> imnnlnenre of uvlbwrhU-n 
ctlltorials. Alsui book r»»\h-w<. n.aiofiai polltb^. forelun 
artalrs. business, eilurathm. oelenrr. iiio\l»-^. wreat ion. 
roni Us, iK-rsoiulitles ami durum of ntber ieaiure>. 

K.\ DlO-rRAPT. a monlbty radln niiimlne ileTOteil to 
helaiiiR men make money mil of ihi> blit imlu-iry by 
'earlilnir Unuii bow to |ir«n»erly s*rvhe wehirs. «lo oxl«l 
tails ^ in Um- radio bn>liiess and orlinr lo ibem ibe new 
dmeloMiiu-nts In tbl< Held. Karh issue brbnrs novv ad^anrt-* 
in tele\islon. short wavo« and other allied dhl^loiu of 
radio. 

The regular yearly suh-rrlptinn i»rlre for KADI0-CKAFT 
ibihH i*. $2..'u. For a limlteil time only, both macazlne* 
will be -.e«t to you for the rrlre of wie— 1'2.'<». Ktfl>-1»« 
Ism it- < of Um r.\THKlNI>KK and twehe h-ucs of UADIO- 
eRAKT. Mail remittance in form of theck. stamps or 
money order. 

RADIO-CRAFT Magazine 

98-R Park Place New York, N. Y. 



FREE! 




FREE! 

KNOW YOURSELF — 
YOUR TALENTS! 



HIuk I'niNby. fnmims riidlo 
aiil>t nut a repi>rl on Id* 
wriiimr tnim Knilerirk St 
John, ami this i< what In- 
sa>> uboul It: 

"l'b.i«.e mrept my «lm-erc 
thank* for >onr trr:i|*«-anal.\ - 
<d>. I .mi .iti.dd ><<u hii 
tilt- nail on tin* head t mtr 
Mine- than omr. It m.tkr- 
a wry ji"<.,<| <' u<1y iind -h<>iil>! 
In- \e"ry ludefnl. Thank >nu 
attain and uilh -iineu' ad- 
mlurbiii an- \«nir work. 



FREE FOR YOU 

Y<ni ean li.iw< i nrct. <cii-niilie r»p«.ii on your 

own writing. Your tnlouK eltir.ietir »niit> trontr 

I loin I and weiik om-i no* in \ntir w rii iuir. Mendy 
><uid :i slum lritir with ltd- i-i.up"U. A personal 
n-|...n fnuii tin- w.'Hd f.imoiH anilioriiy. Fruliriek 
j >t. John will '•<■ •*«'"' >«"i pr«niiptly. 

FREDERICK ST. JOHN. 

RAO I 0-CR AFT 

96 Park Pi., New York City. 

I want in km « wbal m\ h.indttihln»! toil-. Kmh'^d 

iind !«■• i in ami a *t.nn|a-«l. addo >m d etiselofe f' r 

i uhnb H'lul me j >niit1> i>i-i onal nimrt. 



i"ity and State 

Be sure to use U.S. Poitage for return of your letter. 
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Whatever 

- HOBBY 



you 9 11 find it in 




Over 450 Illustrations 
96 Paget — 9x12 inches 



MR. IIL'GO CJERNSBACK's latest mairitxinv con- 
tains the most important ami recent i level oil- 
men ts in Science, Mechanics, Radio. Television, 
Aviation and Chemist rv. For everyone, regardless 
of aire, KVKKYHAY HCIKXCK AND MECHANICS 
will lie founil to l>t» useful anil instruct ive. Tip iroiitf lily 
illustrated witli scientific events from all parts of the 
world, and helpful to thousands of high school, uni- 
versity students and instructors who wish to advance 
their scientific knowledge. 

Many excellent paires for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemist ry and formulas of all kinds. 

Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 



Special Offer! 
8 Months for $1.00 

ON ALL NEWSSTANDS 
Mail Coupon Now! 



EVERYDAY SCIENCE AND MECHANICS 
i 00 Park place. New York. N. Y. IU'7 
! enclope herewith One IMlur f<<r which you an* 
to enter my subscription to KVEKYDAY SCIENCE 
ANJ) MECHANICS for the next Ki^lit Months. 



Name . 

Address 

City State 



the nrt/atirv f/ritf-bias patent* ant? tin; ncnt 
if iff patent trattitift pttrpo*vtti of n Hj/xtem that 
ir out 4/ irork vitlt zero bin*. 

The *4t> tuhes, Mnts merely a commercial 
necessity ami an engineer hi;: retrogression, will 
give 11 hhick eye to clnss It aiii|»IHicatioil. 
which, sonsihly utilized, has much merit ; pur- 
ticulnrly for hattery sets, where a pair of 
normally low-power tubes are enabled to turn 
011 1 one watt of audio power at harmonic dis- 
tort ion rising from practically nothing to a 
maximum of ."> pen-cut. am) all on so little 
battery power as almost to make one believe 
in perpetual motion. 

Hut for A.C, sets, where power tonsn in pt ion 
at most Is only u cent or two «u hour, class 
IS amplification has no place, and definitely 
not when tied up with such abortions In the 
way of tulies as the *4Us when used class It. 
And as for pentodes — well, a year is enough 
of them when compared with '45s in true class 

Conclusion 

This year when looking at any audio system 
advertised as a "high quality" system, if It 
doesn't use *4os or '.V>s in a PA system, it 
wilt be well to remember what the Chicago 
engineer said — "HU percent distortion in a 
bottle-.'* And there will be enough good sets 
out anyway using r 4."». even if at the moment 
it looks as though there would he onlv one 
manufacturer using '45s Class A — hut the* trade 
show or a month or two thereafter may change 
all that, so Labor May may see not one. but 
myriads of sets using '45s as they should lie 
used for good quality — In class A audio am- 
plification. 



SHORT WAVES 

(Continual from parte 40) 

The Graphs 

The scales of abscissas and ordlnatcs are 
cubical, t i.e.. niimlMu-s shown are proportional 
to the tube root of the ill I ml wis shown*, This 
scale was chosen because it spaces the data 
satisfactorily. A linear scale would crowd the 
low values too much and a logarithmic scale 
would crowd the high values too much. 

The graphs show the limits of distance over 
which practical communication j s possible. 
They are based on the lowest field intensity 
which permits practical reception in the pres- 
ence of actual background noise. For the 
broadcasting frequencies this docs not mean 
satisfactory program reception. The limiting 
field intensity is taken to be 10 microvolts per 
meter for frequencies up to 20UO kc. decreas- 
ing from this value at 'JW Ml kc. to about 1 
mierovolt per meter at 20.1 M|0 kc. When at* 
mosplierics or other sources of interference are 
ureal, e.g.. in the tropics, much larger received 
Held intensities are required and the distance 
ranges are less. The graphs assume the use 
of about 5 kilowatts radiated power, ami non- 
directional antennas. Kor transmission nwr 
a unven path, received field intensity is pro- 
portional to the square root of nidi a till power, 
but there is no simple relation between dis- 
tance range and either radialed power or re- 
ceived Held Intensity. 

Separate graph sheets are given for day ami 
for niu'ht transmission. Above ahout rtouii kc. 
as shown, the distance ranges land in most 
cases also the skip distatieesi are greater in 
the winter than in Hie summer. The distance 
ranges in spring and nut mini {ire Intermediate 
between the limits shown for summer and 
winter. In general, the distance ranges for 
paths which He partly hi day and partly in 
night portions of the globe are intermediate 
between those shown in the day and the tiiidit 
graphs. Kor such paths, the distance ranges 
are greater than would be expected from in- 
spoelion of the <lay graph, as the waves under 
those conditions travel over greater distances 
in the illuminated portion of the earth's sur- 
face; for tills reason it is possible lo use a 

lower ft ncy for a part day. part night path 

than is indicated for the day portion of the 
path on the day graph. 

The distance ranges given in the graphs are 
the distnnces for reliable reception: they are 
not the limits of distance at which Interfer- 
ence may be caused. A lield Intensity snlli- 
cient to cause troublesome interference may 
he produced at a much greater distance than 
the maximum distune of reliable reception. 



Would Not Part 
Withltfor'1001 

YET ALL HE PAID 
WAS $3.98 



Dear Sir* 

After receiving your new second 
edition Radio Encyclopedia, and 
looking through it, I find that it is 
one of the most valuable hooks I 
have ever laid my hands on, and I 
would not part with it for one hun- 
dred dollars, if I could not replace it. 
Thanking you for giving me this 
opportunity of securing this valu- 
able book, I remain, 

Ralph Tomilson 
Myrtle Station, 
Ontario, Canada. 



What the New Second Edition Radio 
Encyclopedia Gives You 

II uhes you an explanation of every wonl u*ed 
In radio. These explanation? — or. rather, deflni 
tlufi* — ii re not brief outline in format Ion like Hmse 
of an ordinary dictionary, hut ihey give in fullest 
detail, ami al considerable 1en*lh. the meaning 
and application of every word, phrase, general and 
sjwial lenn used In the science of radio. They 
are written In plain, eieryday Kngllsiu easily 
understood by anyone. 

Israeli en lly every definition In the book is Illus- 
trated by drawings, photographs, diagrams, or 
charts. All you need lo do Is it> pink up as you 
would in a dictionary, the word or phrase about 
which you are seeking Information. Furthermore, 
each page is key 'indexed, for greater convenience 
and speed in locating any definition. All the Sub- 
ject' Matter Is Arranged In Alphabetical Order. 

This greatly enlarged Second Kdition Radio En- 
cyclopedia i« an absolute riecesaltj to everyone In- 
terested in Radio. Ii answers all radio cpjc« ions, 
increases your knowledge ami &a\e? your time. It 
covers even known radio problem, and is a gold- 
mine of practical information for every radio man. 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




S. GERNSBACK CORPORATION, 
98 Park Place. New York. N. Y. 

Send lite one mpy of the new Second Edition 
S. OcrnslMik'' Radio Knc>i lopedia. I em lose here- 
with $:U>S. chei k or money order preferred. 
(Foreign and Canada, add ,'I.V extra for tw stage.) 
Monc> refunded in full if not satisfactory. 



Name 



ddrt 



City State. 
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3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

Presented hero are three brand now >i.»»k<, of di- 
versified nature, whieh are mo*t educational ami 
iii<trnif'tiv<». E"<"h ,MV, k carefully treats a subject 
in full, and is prepared by an expert in the ti'dd. 
The hook* are well \vrift«'ii ami thoroughly illustrated 
to make the contents oa«dly learned. <M those books 
promptly — mail coupon below. 

1. FORMULAS AND RECIPES 
for the Practical Man 
This hook ha* been compiled hy S. lionediack, a 
well -known author of practical hi>1 motional manuals 
in various scientific fields. It is extremely helpful 
and will show you how to save mom-v by makim: in 
vour own home. Jit a fraction of tin* fibular cost, 
the hundred and one preparations which you now 
buy for um* at home or bu<ino^s. 

HKRK ARK IMKTIAI, CONTENTS : 
1 Mhfshr*: C.lu»'«. OmeaH. 2. rliNinslwt : SUln ue- 
mm*rs. Klonohe*. .1. Metal frail: rnlnrhus. OwllxjiiK. 
PladnK. PnlMn-s. 4. I»alnt>: Color*. Stain*. \ anil<lie<. 
S r.Usa-Worklug: rmthiK. Drilling. UnrtiiR. Mrldiiii. Wl- 
Itraxlnir *>. Woml-f ratt : FlnnrnofliiK. .vl.Ho^nae. 
Waterproofing, Furniture Pnllshes. 7. Inks: Sympathetic, 
Invisible. Hectograph. X. riintojrrnphv: l»e\el.ti«*r*. Krnul- 
dom. Fl\*r«t. 9. Antldnlr* f«r Poisons. Uenwutrs tor 
llwrn< an-l S<a1<R PWnfe.-lanK. 10. Preparation. 
Manipulation. Handling. Villus. Tables of nn dents of 
M*a<ur«-R. fjsefnl Tables. 

2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained — It* Origin, Nature 
and Functions 
Tho book, written hy I.oui« Martin, has hi*»»n pro- 
pared with special consideration piven to younjr mem- 
hers in tho radio profession, and those who have 
trained their experience in a haphazard fashion. This 
radio primer is a handy fundamental aid for •'cheek- 
ins up" and systemat ikinjr your knowledge of radio. 
Ib-trard1e<« mi liow much you know al>out the subject, 
yon should road this hook. 

HKRK ARE PARTIAL CONTENTS: 
Chapter I— Fundamental of Kadln: Klercrlrlty. Resistance, 
lUtterks. The Magnetic Clmdl. Tin- Ma«m-ilr Field, In- 
<hirtnn<e. cnroleiiser*. ,\A\ rirmhs. l*mpa gallon of "sollo 
\Va»e«: riiniiier 11 — The ftlmide Haillo Set, Simile. Two. 
an.l Three-Clnnlt Timers The 1 lattery Set. Varuum Tubes. 
Kleetrlc Sets, l*ou«l Sneakers; i' hauler III— 1>1« grams. H*w 
to Read Thein; Chapter IV— Ainaieur* ami Itroailrast Sta- 
tions. Talking Phtnr.s. TcleWdon. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
This manual ha* l«*cn especially prepari-d for the 
m;in who wishes to lionniro a Working knowledge of 
the elemontarv- principles of mathomat ios. A oom- 
plete treatment of tho subject is given hy tho author, 
Mr. C. Shainmark, with special attention to the use 
of mathematics in Radio sitid other technical work 
for those who employ i1« formulas daily. 

HERE A HE PARTAIL CONTENTS: 
I -Arithmetic: A Iclti Ion. Mohlpiir-atlun. Subtraction, TM- 
Odnrt. H.nv to f*e Decimals It- -PrnMlnn*. INwntasj*. 
Hall" ami Proportion*: HI —Power* an.l Hoot*: I\ — The 
Meirlc System: V— Hon to Measure Surface* ami Volumes; 
VI— Mathematics for the Manna? and TeHinli-at Craft — 
m!iu; vil— S]>e.lal Mathematics for the Radio Technldnn; 
V 1 1 1 — Cotnniereial Caleulations. Short -rut .\rlthmetl.\ In- 
ten-*t faleidatlon. Discount*; IX— Weights ami Measures 
X- -Cseful Tahles. 

All our book « are of uniform size, « x 0 inehes, ami 
cont-alo 04 paces. The books are printed on strong 
paper With >tiff colored covers 

Clip a^Mml_Cottpon_ TpJ>± YJ 

p"rE8s"gU1LD INC., 16 Murray St, New York City. RC-7 

Kiirln«ed Had t f« r which mall Hie postpaid 

the following hooks: 

Xa 1 □ 

No. 2 Q 

No. 3 Q 
r»u« cih. Postpaid. 



UNIVERSAL OHMMETER 

(Cvntiitnol from 57) 

the schema tic. Where it is desired, the in- 
sti'iitiii'tit may be made imire versa tile by briii^'- 
in^ out two adtlitbnuil loads so tlmt the olnu- 
metei* may ho n-od either on A.i\ »u' 1M\ 
without any added switches. llowoxer. wlnui 
n IU\ lint* is used as the voltage sonree, tho 
ofTeotivo hi^h ran^e will he roduoed to nboill 
-^2 nioiroliins. 

It will bo noted that throe resMors and 
three tip jacks have been incorporated so that 
the otittit may also ho used as a Voltmeter. 
The values of these resistors <lo|iemls upon tho 
desired vol Intro ranges: U,". 500.000 ohms; lt<». 
100.000 ohms; and U7. lO.tXHJ ohm. Voltaic 
ranges of ."V0O, 100. and 10 volts were obtained 
resiMJctively. 

TUBE CHECKER 

(t'oiithmol from pnyc 

List of Parts 

R. 50 ohm r.T. resistor ; 
ltl. '27t watt variable r«»sistor; 
SW, 10 point switch iwlth break between con- 
tacts I ; 

SWi, SJMi.T. push-button switch; 

KWl\ IUMI.T. lock-typo pushdmiton switch; 

SW:i, S.IMi.T. imshdiutton switch: 

Tl, pin tip jaeks; 

V, 5 protiK si»cket ; 

U2, 400 ohm proteetivi' resistor. 



Name 

Address 

City and State. 
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SERVICE OSCILLATOR 

yt'oiitinufil frum i>*hjc HA) 

The oseitlutor Is sol t'-iuodula tint; by virtue 
of its iriiiHouk and coiidettser. the values of 
which are so cho*oii that the charge of the 
condenser is pormittod to build up and bloek 
the irrid before dis.hartfin^ through the re- 
sistaiice. The fr»'o.ueuey of inotluhttion shouhl 
be quite low so as not to affect the sharpness 
of the tiiti«-d eireiiits; this freqiietu-y is adjust- 
able by varying the tfriddenk value. The tone 
prod need in the output of a reeoivor shouttl he 
observed while adjusting the value of the grid- 
leak ; tho frequency of C nhove niidtlle-t' on 
the piano i -otj eyclesl, should hi' about right, — 
oil! eyeles. 

The output is taken across a UOO-ohni vari- 
able resistance, the niovitig arm of the poten- 
tionu ter lii'hiir cotuiecte*! to a binding post 
which will supply the antenna post of the re- 
eoivor under test through a coupling coll or 
a "dummy antenna." tThe oscillator should 
Im' grouitd*Ml while tests ate ludng made.) 

Making a "Dummy Antenna" 

In order that reeeivers under test should 
behave In a manner similar to their behavior 
under normal circumstances, the input from 
the oscillator should be through a circuit which 
simulator the charaoteristies of the average 
broadcast receiving antenna. 

Such a "dummy antenna*' is quite simple in 
construction, being nothing more than a small 
coil, a resistance, ami a tixetl condenser. A 
dummy antenna operating In the brondeast 
hand may eonsist of jinoiMnf. mica condenser, 
oil turns of No. l\'2 enameled wire on a 1 '4 -in- 
form, and a 2 '.-oh 111 resistan f the flexible 

ty,„.. — a ii eonneeted In series. The circuit ar- 
rangement is shown graphically in Tig. '2. This 
device Is Inserted in series with the lead roii- 
tiectlng the oscillator with the antenna binil- 
lllg post of the reeeiver. Its use hi eoniieC- 
tioti with all tests whore flic os^dllator feeds 
the reeoivor through l he antenna input is essen- 
tial to correct results. 

Parts List 

One coil for .V»0 loiio kc. range. U?> turns 
No. :\'2 enannd on l!i-ln. form. center-tapptMl, 

1.1 ; 

tine c<dl. 10O — 1»00 kc. rnmre. 400-turn l'a- 
eent huolaterai Coil with about -0 turns vv- 
moved. 'l'appod at approximate center, \2l ; 

tine .000::.". -inf. llammarlund SKL 1" eondenser, 
«'i : 

One .oooi'o-mf. grid condenser. t"2 ; 

Hue ..Vmf. bypass condenser. t"l ; 

fine to !>• megohm leak. IC 1 : 

One Klectrad 'Joo-ohm potentiometer, R2 ; 

One Kleetmd *J0-ohin rheostat, U3. 



Headquarters 

FOR 

Materials and Parts 

FOR 

Building 

TREASURE 
LOCATORS 

Radio, Audio, Ground Potential 
measurements, Hughes Induction 
Balances and other types; Oscil- 
lators and amplifying systems in- 
cluded. 

We can supply all materials 
needed for building and operating 
of any of the recognized treasure 
finders. 

With this apparatus you can 
locate buried treasures, metal war 
relics, mineral deposits, subter- 
ranean water veins, buried gas and 
water pipes, and lost objects, tools 
and treasures sunken in water, etc. 

Write for pamphlet giving history 
and theory on this interesting sub- 
ject. Twelve different circuits are 
described and explained. List of 
parts and prices included. (Price 
of pamphlet 10c.) 

Mail Coupon TODAY 

1"~G REN PARK COMPANY Dept. RC-7 \ 

245 Greenwich St., New York, N. Y. | 

Knelo«M find 10c for which kindly send me J 
pamphlet on Treasure Fiudcrs. 
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$100,000 Speaker Sale! 



Included in this tremendous speaker sale are the products manufactured by leading speaker makers Everv , OM ^r i« hra«H 
new and. shipped ,n origmal factory sealed cartons. They are sold far below thei? regular lis? price because t^ey were bough? 

purchase price permits us to give yc?u the benefit of low cost. 



in exceedingly large quantities and our 



LOFTIN-WHITE AMPLIFIER (Licensed) 

I A >KT1 X - W I { I T K amplifiers iu striking 
modernist ie finish. Iileal for phonograph 
or pub lie address work. 

245 Model uses 1-224, 1-245, 
1-2S!) 

J 250 Model uses 1-224, 1-250, 
1 1-2SI 




24 7 Single Pentode Amplifier 
24 7 IMish-pull Pentode Am- 
plifier 



$12.50 
$15.95 
$14-95 
$19.95 



JENSEN 



A. C.— D.8 
Dry Rectifier 

A.C.— D.7 Jr. 
Audit Tube 
Uect _ 

A.C.— D.15 
Concert Jr. 
Tube Uect .... 

0. 9— 2500 OHM 
D.C. 

Field 

I >. 7— 2500 OHM 
1>.C. 
Field 

D.15— Midget 
2500 OHMS ... 





ROLA SPEAKERS 

Midget A.C. using 



Mode! K. 
2S0 Hcct. 
D. C. Models Model F 

2500 ohm P.P. Output Trans, 
1000 ohm P.p. output Trans. 
250O ohm Single Pentode. 
25o0 ohm Push Pull 238. 
1000 ohm Single 238. 

1S00 ohm Single Pentode 300 
fin' 1 litis. 



$8.50 
$4.25 

Each 
Model 

ohm Tap 



BALDWIN 

A. C. using 280 q£ 
Tube Reet. ... V w *^3 



D. C. 2500 
O II M— 110 

Volts 



$4.95 



$4.00 



1). C. 2500 O II M- 110 
Volts Field - 
Less Stand 

D. C. 250<) O II M — 110 
Volts Field Less ^£ 
Output Trans. v3*^3 





OXFORD 

A. C Models 
14" Amlii u.«-ClA ()£ 
ing 2S0 Rect V^^O^D 
12" Concert Dy 
nam ic 2 SO Meet 
9" Midget Dy- 
namic 2S0 Root 
D. C. Models 
14" 5000 OHM 
Field 

1" 2500 OHM 
Field . 

0" 2500 OHM 
Field 

All 0" Midgets are sup- 
plied with Hum balancer 



$8.50 
$7-50 

$8.95 
$4.95 
$349 



Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 



UTAH "TREASURE CHEST" 

Magnetic Speaker 

This beautiful w ;i Inut 
speaker, in three-tone ef- 
fei't. makes a handsome 
deeoratiw speaker fur any 
radii i s*t. Tone qualities 
arc exeflleni — euver raises 
and lowers to give various 
degrees of loudness desir- 
able for the room. The 
"Treasure Chest" contains 
a I'TAH Magnetic Speaker 
unit. The chest iiself meas- 
ures only I «. Vs x 1 1 K x i) y. 




VOPK 
PRICK 



$2-95 



NEW PRIME ELECTRIC MOTOR 

For 110 Volt A. C. 
50 to 60 Cycles 

A sturdy, powerful compact 
heavy duty induction type pho- 
nograph motor. Absolutely 
free from commutator brush- 
es. It Will not set up any dis- 
turbances. Kquipped with 
large bearing surfaces to pro- 
vide adequate support and 
insure long life. 
VOl'R 




PUIfE 



$4.95 



R.C.A. & VICTOR 

Victor A.C. Audit 
Model with 

Tube ^1X*^3 
Victor l>.C ft*? 
Audit 2000 Ohm ^0»5J^ 
VbTor h.<\ Audit i!,"W»0 

Less output . S7»95 

R. C. A. ^ # 

A.C. With 
tube IVrt 

UC. soon ohm 

300 V. Kiekl . 

1>.C. S000 ohm 300 
Field 
output . 

D.C. S00 ohm 110" V. 
Field 12 



$12.50 
$5.50 

300 V. 

$4-50 

110 V. 

$7.50 




All latest type RCA speakers 




R.C.A. VICTOR HAND 
MICROPHONE 



This microphone is furnished with tho 
hi test model Radiola SO Home recording 
Super- Heterodyne Receiver and amplifier. 
l>n not confuse this microphone with the 
"toy" type as it can be used for many pro- 
fession.! 1 and commercial uses. It is a 
single button "mike" with a gun metal 
finish. It's total length is 6 *,£ " and has 
as standard equipment a four foot cord. 

VOIR PRICK 



$2.95 



PENTODE 
ADAPTER 

I This Pentode Adap- 
ter permits the in- 
sertion of a type 
24 7 Pentode Power 
Tube in place of the 
type 215 tub-. Sim- 
ply remove 24.> tube, 
and insert the Adapter, and 
plug in the 217. *yt\ 
OUR NET PRICE 



FARRAND INDUC- 
TOR DYNAMICS 



Tsed on A.C, 
1>.C. ami lot- 
tery Sets with 
Equal Results. 



Toman* 



$5.95 



12" 



$6.95 




GRENPARK CO.. Dept. RC, 245 Greenwich Street, New York, N. Y. 
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Hotel Directory of the Radio Trade 



The Hotels on this page are 
Patronized by the Radio Trade. 
Make them your Headquarters. 




THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49th to 50th STS. 
NEW YORK 

Directly Opposite the Waldorf-Astoria. 

800 ROOMS 

Every Room With Bath 
From $3.00 per day 

Attractive Rates by tlie Month 

A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station. Ten minutes by taxi 
from Pen ns v 1 van i a Station. 



American Home Cooking Served 
in a Rotable Restaurant 



OSCAR W. RICHARDS, Manager 



* "The Gathering Place * 

| of \ 

g Cosmopolitan New Yorkers" ♦> 

The RUSSIAN VILLAGE t 

100 West 57th Street * 

New York City * 

Dining, Dancing, Russian and Gypsy ♦> 

Entertainment. Jf 

LUNCH — TEA — DINNER * 
I No cover charge at any tune. 

► Broadcasting WOR Circle 7-9434 * 



* 
* 
* 

* 




This Summer Enjoy Your Chicago Business Trips 

A stay at The Drake adds pleasure to business. Overlooking Lake 
Michigan, your business days . . . and nights will be spent in resort-like 
comfort. Restfully quiet . . . convenient to all loop business . . . 
theatres, and with beaches, bridle path and beautiful Lincoln Park, 
close at hand. Rooms are light and airy 
. . . pleasantly comfortable. Without 
extra cost, extra accommodations are made 
available to the guest for large or small 
conferences. Room rates begin at $4 
per day. 



THE 



AN ADDRESS OF DISTINCTION 



DRAKE 

HOTEL, CHICAGO 

Under Blackstone Management 

Hi" 



A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 
NEW 
FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Single Rooms with Adjacent 

Hath $1.50 and up 

Single Rooms with Hath . 2.00 and up 
Double Rooms with Hath 3.00 and up 
Suite— 2. 3, A People 5.00 

Special Weekly Rates 

FRED W. RIZEL. Resident Manager 



NTG 



THE SENSATIONAL.. 

HOLLYWOOD 

.^RESTAURANT <r <^ 

B WAY. at 48^ ST. N.V.C 

aet*l /t/±. 
. NEW REVUE 

1* r e s e n t n 
the Rrout- 
rnt r:ibur«'t •»nti»rtiiliiiii#*ilt 
the Wr>rhl him ever s««-n, 

Itroutlwu v's Heat Dinner 
$1.*A $1.73 $2.00 
\ I'TKR 
THIvVIKE 
Pop it hi r Prices, 



m rovi n CH.\Rt 




Important 
^^nnouncemen 



On pages 56 and 57 
of this issue will be 
found a very import- 
ant announcement 
telling of the Radio- 
Graft Library. Be 
sure to turn to these 
pages now and learn 
of the ten new and in- 
teresting books which 
are being published. 



62 
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JULY SPECIALS!! 

E V vot i m iwin f tv nr2 E!™W£,5^W n 8TA * * ,t<nis ' wh , lch nrp ** TOP fMOPPtXO. The lowest prices nre riffht on this paKe. Xo one 

«7!. . ... hJi . i CATALOG. Ihcw nn- nil S|uuu-ils of which undtrxclts u H . Wc meet an.v price on AN V NEW Merchandise. Order 

niMiiunes on liaiid are not sufficient to catalog them. Once «olti out, direct from this pn*e and save motiev. 100% sntisfncrhm on everv tran- 

no more con by had .First come, first served. Save y..ursclf disappoint- saction. Take advantage of these special offers. OKI) Kit NOW. TODAY, 
men i ny ordering *\OW. 



NEW! 



IMPROVED READRITE MODEL 700 ANALYZER 



NEW! 



MOST POPULAR LOW-PRICED 
ANALYZER ON MARKET 

Tins new Keadrlle precision Instru- 
ment embodies features which have 
always been desired in any instrument 
built for service work: o> low exist: 
(21 simplicity of design: (3» accuracy 
of measurement*: (lj ru« Redness of Mie 
complete unit. It is neetlless to add 
that the kit 1b • -anahie of te.»t I ng any- 
thing from old hattery models to the 
late«t screen grid, pentode, and multi- 
mil receivers. 

EIGHT METER SCALES AVAILABLE 

The "Model 7uh" is an extremely 
enmpaet de\lee. The outside dimen- 
sions of the carrying case are only 
111% by 7% by 3% Inches. The an- 
abxer eontainH a |).C. voltnn ter, an 
A.C \ultmetcr ai d a nilllbonmeter. The 
D.C. \oltmttcr has three ranges: 
0 to 00; « to 2<H; and n to ♦»(!() volts. 
The A.C. \oltmeter lias also threo 
ranges: 0 to 10 0 to Ho: und 0 to 
700 volts. The mill I ammeter ha* two 
range*: one for 20-mlli, readlne ami 
the other for lOn-ntlll. This variety of 
ranges makes It possible to test every 
conceivable radio circuit; high voltage 
secondaries of power transformers, 
current drain of all radio tubes. In- 
cluding the high power i!."»0 and 210 
tubes, etc. 

CONVENIENT SELECTOR SWITCH 

The Instrument Is equipped with a 
six-posit Ion bl -pilar selector switch: 
by means ut which reading.* may bo 
obtained of *'c ' \o]t>. "C" volts 
reversed, "K" volts. "K" volts re\ersed, plate voltage, 
and screen -grid voltage. A 4Vi-volt battery Is supplied 



with the analyzer, to 
provide "C" bias, for 
grid tests, continuity 
testa, etc. 

TESTS PENTODES 
— '-MULTI. MUS* — 
& 80 RECTIFIERS 

There are two su-kets 
on the panel uf the 
analyzer, one fur four- 
prong tube* and the 
other for tive - Prong 
tubes. There la a 
"grid- 1 est?* pu«h- but- 
ton. Pin jacks are 
available for the in- 
dividual use of all 
meters, externally, in 
every range. There Is 
a screen-grid pin jack, 
and thero are two pin 
jaek.1 for connecting 
the external battery. 
A two - way toggle 
switch controls the 
testing circuit for 
either regular or pen- 
tude tubes. Uolh plates 
of the 'SO- type recti- 
fier may he tested hy 
use nf a special 
adapter furnished. 
Charts are provided 
for measuring resis- 
tances and capacities. 

IN LEATHERETTE CASE— REMOVABLE COVER 

Tito Mode! TOO now mine* hi a handsome blaek leaUier- 




ette case, substantially constructed and equliiiwd with 
nickel plated corners and trimmings. By a novel hinge 
arrangement the cover of the case may be swung back 
and removed, thus affording a completely unobstructed 
i lew of the testing apparatus. 

| FREE with each Analyzer | 



We take pleasure in offering 
with the purchase of each an- 
alyzer— ABSOLUTELY FREE 
OF CHARGE — the latest radia 
publication to come off the press. 
THE BOOK IS INTENDED 
FOR SERVICEMEN OF ALL 
CLASSES, whether junior 
grade or expert. 
NOTHING HAS BEEN LEFT 
TO YOUR OWN INGENU. 
ITY: EVERYTHING IS COM- 
PLETE. Contains detailed de- 
fer I pt hum. photographs and 
circuit diagram* of all commer- 
cial set analyzers and testers. 
A real book. Contains infor- 
mation on every analyzer on 
the market. 64 big pages. 
Heavy cover. Profusely illus- 
trated throughout 
Tbo Analyzer is furnished complete with test leads, 
connecting rabies, llurgess 4^ volt battery, several bat- 
tery leads, I V to l"X adapter, *K0 rectifier adapter and 
resistance and capacity charts. Shipping weight, * lbs. 
Model 700 Analyzer. List Price $35.O0.Cfl^f «A 
YOUR PRICE .y*l|»7v 




WORLD-WIDE I A.C. SHORT WAVE 
SHORT-WAVE SET CONVERTER KIT 




Range 13 to 200 me- 
ters. Kmnluys Inw rir- 
rcnt drain 230 tune. 
Requires but 1/1.1 volt 
■■II" battery, 2 NV 0 
dry eel Is and earpln nes 
to operate. 

No. 1666— S.W. Set. 

Price $6.25 



Contains at I parts attd 
instructions to build a 
three- tube S. W. ct»i- 
*crter. Hange 10 to 
20li meters. Includes 
filament traesftirmer for 
110 volts tio i-yrh'4, 
A.C. Complete with s.-t 
of :t plug- hi (Mils. Ship. 
Wt « lbs. 

No. 1617 — Converter. 

Price . $9.45 



SCREEN-GRID 
CAP CONNECTORS 

xrarv Small, neat in 
CfJV*" 5 *! apiK-aranco 
fHl ami ruggedly 
* J «-' corutru ct ed. 
A stark necessity in 
service work. Sold only 
In lots of 12 or wore. 
Ship. wt. 4 oz. 

No. 1672— Caps, 



Per iinz. 
Your Price. 



$0.12 



ADJUSTABLE 
VOLTAtJE 
DIVIDER 




No. 2275—10,000 ohms. 
Your 
Price 



No. 2276—25,000 ohms. 
Your 
Price 



$0.75 

I 

,000 ohms. 

$0.75' 



— - *8 MF. ELECTRO- 
L_|jl L\ TIT CON- 
DENSERS 

These guaranteed units 
will |>erforni miracles in 
eliminating object Jon - 
able A.C. hum from 
A.F. ajid filter circuits. 
Easily mounted througlt 
use if bayonet socket. 
Ship. wt. 1 lb. 



A 



NOkSP 9054*. Condenser. 

$0.49 



Your 
Price 




No. 1614 — Converter. 
Your Price 



A.C. SUPERFIET 
S.W.CONVERTER 

Converts any broad, 
cast receiver into a 
full fledged superhet 
s \v. Ih . eher. Range 
2 it to 1 1 r» meter*., lle- 
•itilres m» plug - in 
••nils. Has built in 
ti lament transformer 
fur 110 volt* «iu cyH(> 
A.c. Em pirn* :< 
tube*. Single dial 
inntnd. Instructions 
included. Shaping 
»t. 8 lbs. 

NOW $7.50 



FREE 76 Page Radio Treatise 




100 New Hook- 1, pa. Etc. 
675 Illustration*. 



The now Winter edition, No. 21. of our 
UAIiiO SERVICE TKKATISB is posl- 
thely the i^ioattvi book in print — NOT 
.11 "ST A CATALOG. It contains a large 
editorial section with valuable informa- 
tion not found anywhere else. Among 
the pew technical information listed are 
the following: 1932 Complete Had in iron 
Characteristics Short Wave Tuners and 
Phono-Pickups. — Constructional Data for 
Servicemen s Test Oscillator — all about 
Tone Controls — Short Wave Adapters and 
Converters — Constructing a 3-tube Super- 
Het Short-Wave Converter— Modernizing 
old radio sets— Latest type Multi-Mu 
and Pentode Tubes — Ah about DC Re- 
ceivers — Vacuum Tube Treatise. — Ami 
tlozens of new radio experiments, hints 
to Servicemen, valuable tables of use- 
ful data, etc., etc. 

WRITE TODAY. Enclose 2 cents 
for postage. Treatise* aent by re- 
turn mail. 



AUTOMATIC 
BLOW TORCH 




TTeat intensity over 
1200° Pahr. Requires 
no mouth -blowing. En- 
tirely automatic. Csed 
fi»r heavy duty solder 
nig, aluminum solder- 
lug, metal terniH-rlng. 
etc Ship, wt 1 lb. 

No. K 1006— Torch. 
Your 
Price . 



$0.60 



"245" POWER 
TRANSFORMER 




For 110 volts 60 cycle 
A.C. operation. .1 v. 
2 a.. 2Vfe v. (4i X 
Ct., 2% v. at 10H 
2tt v. at :ia. ct.. 340 
V .110 V Ct. 
No. U50^ — Transformer. 

Price . $3.84 



MICROPHONE & 
PREAMPLIFIER 
OUTFIT 

Excellently suited for 
P. A. work, inrpr-enm- 
munlcatloii systems, etc 
Comprises sensithe sln- 
gte-lnittun microphone, 
microphone coupling 
tran>f«irni -r and battery, 
cut off suit Hi, ualn con- 
trol and output termin- 
als. Put tip m neat black 
crai Me nuUht-d metal 
case, equipped milt con- 

Measures r,"x6*"xC*». Hl'W 
input miKJdante of practically all type ampli- 
fiers Kasily cuNti.vtetl m the broadcast nsvirer 
fur home rec-ording. Ship. ut. 10 ihi. 
No. 1654— Pre. Amplifier. ^ 0 or- 

Your Price $0*Z3 




ELECTRIC CLOCK J *UTAH A.C. DY- 
NAMIC SPEAKER 




Vitval id^eriatory time 
light fiiitn your 1 lit 
tcket! N<i spring to 
wind, no batteries. 
Vever out of order. 
For 110 wits 60 cycle 
A.C. operation only. 

No. 168&— Clock. 
Your .. 
Price . 



$1.00 



Operap > Hum 110 volt 60 
cycle A.C. line. 9" high 
by 9V4" wide by 7%" 
Uecp. Ship. wL 19 lbs. 

No. 1506— Speaker 



RADIO MIRROR 
PENLIOIIT 



\ i lever device ft»r look- 
ins: armtnd comers or 
utber inaccessible spots 
on the radio charts. 
Comprise (ten flash- 
light and magnifying 
mirror, t'rtmplete with 
battery and bulb, 



★ POWER PACK- 
CHOKE UNIT 




Your d»7 ar yi 

Price V • J Pr 



No. 1695— Penlight. 
Your 



$0.85 



Comprises power trans- 
former for T> 22ii's. 2 
227 >. 2 in.V s und 1 
2SO, as well a.s 1 — f»i>0- 
obm filter choke. Put up 
in neat metal case. 
Ship. ut. 10 lbs. 



SP 9053 — Power 

$2.75 



No. 

Pack Unit. 
Your Prite 



★MIDGET MICRO- MIDGET DYNAMIC 
PHONE SPEAKER 




A real microphone of 
single button t>|w. Ex- 
tremely sensitive. Ex- 
cellent for p. A. work, 
etc. Standard resist mice 
of 100 ohms. Responds 
up to 2.">nt> cycles. Ship. 
wL 1 lb. 

No. 1655— Mike. 
Your 
Price . 



$2.25 




A real ihn.tmic >peaker 
with Mir i rising inlume 
and tune. overall, 
4V4" dbiphragm. Stand- 
ard 2"0(J ohm tleld coil. 
Out|iut transformer to 
match all type output 
tubes. Wt. 5 ||>s. 
No. 1549 — Speaker. 

Price . $2.50 



SPEED "295" 
TRIPLE-TWIN TUBE 



Equivalent to 
one 227 de- 
mn I tector and opo 
■ M | 245 P " »" e r 

..rTit i* tub*-, consti- 
tutes a tun. 
statu* tlirect 
coupled am- 
plitier In It 
self. Fil.t 
ment. 2 A.C. 
-V4 v. ; plate 
vidtase 2S0. 
Large undisturted output. 
Ship. wt. 12 oz. 



No.S699. Tube. C*> 1 A 
Your Price.. $£.IU 




WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full rash accompanies order, deduct 2% discount. 
Send money order — certified cheek — U. s. stamps. 



Radio Trading Co. 
2) West Broadway 
New York, N. Y, 



ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
bin- FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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I Will Show You Too 

How to Start a Spare Time or Full Time 

Radio Business of Ymv Own 

Without Capital 




Here are a few examples 
of the kind of money 
I train "mifbotfs"to make 



•carted with *f New haa 
Own Business 

t"I started in Radio with $5. 
purchased a few necessary 
tools, circulated the business 
cards you Kave me and busi- 
ness picked up to the point 
where my spare time earn- 
inirs were my largest income. 
Now I am in business for 
myself. I have made a very 
profitable living in work that 
is play." — Howard Houston, Route No. 2, 
llox 454E, Tucson, Arizona. 

•7oe In 5 Monthi Spare Time 

"Although I have had little 
time to devote to Radio my 
spare time earnings for five 
months after graduation 
were approximately $700 on 
Radio, sales, service and re- 
pairs. I owe this extra money 
to your help during the time 
I studied and since gradua- 
tion." — Charles W. Linsey, 
637 Elati St., Denver, Colo. 

$734* Business In a 1 ^ Months 

'I have opened an exclu- 
sive Radio sales and re- 
pair shop. My receipts 
for September were $2,- 
332.16, for October $2,- 
887.77 and for the first 
half of November, $2,- 
176.32. My gross receipts 
for the two and one-half 
months I have been in 
business have been $7,306.25, If I can net 
nbout 20% this will mean a profit of about 
$1,500 to me." — John F. Kirk, Kirk Soles 
and Service, Union Block, Spencer, Iowa. 
My Free Book gives you many more 
letters of N.R.I, men who made (food 
In spare time or full time businesses 
of their own. 



J. E. SMITH, President 
Kational Radio Itmtitutc 

The man who has directed the 
Hntne-Stwdy Training of more 
men fur the l(a<U<> in tin try than 
any other luau iu America. 





Free Book 
Tells How 

Mall Coupon I 



I give you Instructions early hi 
your Course for Uolntc 28 Kudlo job* 
common In crcry neighborhood. Many 
N. It. I. men b-Kln making money 
soon alter they enroll. I snow you 
how N. It. I- graduate-* hunt built um 
good businesses of their mvn. I show 
yuu how lo install and service alt 
type* of reifhlnit *ets. l Ki*c you 
Radio ajulnmenl and Instruction* for 
building circuits, testing equipment, 
and for rmikhik' tests that will Rive yon broad, practical 
experience. 1 give ywi a Money- Hack Agreement and 
Lifetime Employment Serrt**. Clli» (he coupon below 
and Ket my free U4-page book. "MM ltewards In 
Kadi©"— it Ki\es you a full story of the »ui-ee** oi other 
N. It. I. students and graduates, and tell* how you can 
start a spare or full time Uadio bu*lnc<s of your own 
ullhout capital. 

Many N. R. 1. Men Have Made 
SlOO to $1 ,000 in Spare Time 
While Learning 

Many of the more than sixteen million sets now in 
use are only 2b% to 40' : efficient. I will sbow jou 
how to cash In cn ihl» i-oinUtlon. 1 will show you the 
plans and Me a* that lure enabled many others to luak« 
$*m to $1,000 in .bare time while learning. G. W. 
Page. Itffoi-K Fifth Ace.. N.. Niwhrille, Tenn., writes: 
"I made *935 In my *nre lime while taking your 
course." 

Get Ready Now 
for Jobs Like These 

Hroaili-asthm stations use engineers, operators, station 
manuKers. and pay up lo $.!.«•»• a year. Umbo manu- 
facturer* uso testers. l«M»«i«A«. foremen, engineer*, 
service uien. and buyer* U>r jobs, iiuyiiig nn to $d.0UU 
i year. .Shipping compaide> u»e hundred* of oberator*. 
give I hem world-wide travel with board Tree and good 
|.ay besides. Uudio dealers timid jobbers employ hun- 
dreds of sen ire men. sah*mcn. buyers, manager*, and 
pay up to *1»0 a week. Talking Movie* pay as nnreh 
a* *;5 to *i00 a week to I he right men with Uadio 
training. My book tell* you of the oii|K>rtunltlea in 



Radio. Talking MoUcs. Set Servicing, 
Aircraft ltadlo. and other fields. 

I Will Train Yea at Home 
in Your Spare Time 

ITold your job until you're ready for 
another. Ijive me only part of your spare 
time. Vou do not need a high school 
or college education. Hundreds with only 
a common school education have won big- 
ger pay through N. K. I. I. X Vaughn jumped front 
133 to *10i) a week. B. K. Wtnliornc seldom nukes 
under $1" a week i*m. The National Uadio Institute 
is the Pioneer and World's Largest Organization devoted 
exclusively to training men and young men by Home 
Study for good joh< in the Uadio 'nduslry. 

You Must Be Satisfied 

I will gi\*e you an agreement to refund every" penny 
uf your money h you are not sutfsiled with my 
Lessons and instruction Sen ice when you •■ompletu 
my course. And I II not only give you thorough train- 
ing in Uadio principle*, practical experience in build- 
ing and servicing set*, but also Advanced Training 
in any one of the tire leading branches of Uadio 
opportunities 

My 64*Page Book Gives the 
Facts 



Clin and mull the coupon 
now for "Klcli Uewards 
In Uadio." It points out 
the money -making opiHjr- 
I unities the grow tli ot Ua- 
dio bus made for you. It 
let Is Of Hie oi "port uni- 
ties for a spare lime or 
full time Uadio business 
of your own. the special 
training I give you llmt 
bus made hundreds of 
oilier men successful: and 
also explain* the many 
tlno jobs for which my 
course trains you. Send 
i He coulori to me today. 
You won't be obligated 
in the lea si. 



my new book 
It points out 
what Radio 
Offers You 



Apparatus for trans mis- 
sion am! reception of an 
actual radio signal — one 
of the many experiments 
set up with my outfits. 




NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

With the aid of this equipment you can 
work out with vonr own hands many ot the 
things vou read in onr text hooks. From it 
von get the valuable experience that tells an 
expert from a beginner. In a short time yon 
have learned what it would take years to 
learn in the field. It's training like 
this that puts the extra dollars in your 
pav envelope. Some ot the many cir- 
cuits yon build and experiments 
vou perform are: Measuring the 
merit ot a tube, building an ohm- 
meter, tube voltmeter, and a 
Grid dip meter lor service work. 
Von actually make experiments 
illustrating the important prin- 
ciples in the 25 best known sets. 



J. K. SMITH, President 

Dept. 2GX 
National Radio Institute 
Washington, D. C. 



THIS COUPON IS GOOD 
FORONE A/t££ COPY 
MY NEW BOO! 




J. E. Smith, President, 
National Radio Institute, Dept. 2GX, 
Washington, D. C 

Dear Mr. Smith :— Send me your book. I 
want to see what Radio offers. 1 under- 
stand this request does not obligate me. 



Same. 



Address.. 



(Jet tk fads on mif [tfetuneEmpbtimeni ki vice to all Qraduates A 



City. 



..State-. 
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A 110- VOLT 



[ANY short-wave converters have been de- 
scribed in past issues of Radio-Craft 
but they have operated from either A.C., or 
p.C, or batteries. No one will dispute the 
convenience of possessing a short-wave con- 
verter whose source of supply is independ- 
ent of the type of receiver employed, and 
which may be operated from either A.C, or 
D.C. with but the use of relays, complicated 
switching, etc. 

The Oscillator and Detector 

Of the many types of oscillators in use, 
the one illustrated in Fig. 1 has been found 
the most desirable; it is of the typical feed- 
back variety, the strength of the oscillations 
being controlled by the size of L2. 

Coupling to the first detector is made 
through the coil L4, the size of which deter- 
mines the value of the voltage supplied to 
the first-detector. 



A.C.-D.C. SHORT-WAVE 

By W. E. SMITH 

Construction 

All values of condensers and resistors are 
marked on the diagram. The values of the 
coils depend upon the ^frequency band to be 
covered. Below is a table giving the number 
of turns on each coil, using the values of 
tuning condensers shown in the diagram. For 
higher wavelengths, additional coils may be 
used if desired. 
Wavelength 

(in meters) LI L2 L3 L4 

30-60 14 3 12% 8 

16-30 6 2 6 4 

55-100 30 4 26 11 

The details of construction of the coils are 
illustrated in Figs. 2 A Vand 2B. Two forms 
are necessary; one for LI, and the other for 
L2, L3, L4; their shape is the same as those 
manufactured by Silver-Marshall, and cata- 
logued as Type "T-130.^ A standard 5-prong 
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socket is used as a base for the plug-in coils. 

When operated on A.C., tube V3 acts as 
a half-wave rectifier because its grid and 
plate are connected together. If operation 
on 126 volts D.C. is desired, all that need be 
done is to remove V3 and connect points XV£ 
and ZV2 together. This simple change of 
connection may be easily mace with a D.P* 
S.T. switch, but has not been shown fo* the 
sake of clarity, and because it is believed 
that the change from A,C V to B.C. operation 
will not be sufficiently freque.it to warrant 
its use. 

No difficulty should be experienced in con- 
structing and operating this receiver, as the 
oscillator beats the signal frequency to 1500 
kc, which may be readily tuned in with most 
broadcast receivers. Once a short-wave 
station is tuned in, it is a good policy to re- 
adjust the tuning condensers in the broad- 
cast receiver for maximum signal strength. 



5-M N2 T-130 
COIL PORM 





Fig. 2. above. Tha connections of the ptifs*ln colli 
of the Univenal converter. 



Fig. I, left. Schematic circuit of the 1 10- Volt A.C.- 
D.C. Short- Wave Converter. 



:POST CARD: 



PLACE 
STAMP 
HERE 



H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. B2-8H 
500 S. Paulina Street 

CHICAGO, ILL. 



TOST CARD: 



PLACE 
STAMP 
HERE 



:POST CARD: 



PLACE 
STAMP 
HERE 



MIDWEST RADIO CORP-, 
Dept. 90 

CINCINNATI, OHIO 



W. C. RAWLS & COMPANY 
Bankers Trust Building, 
Dept. RO, 

NORFOLK, VIRGINIA 



:POST CARD: 



PLACE 
STAMP 
HERE 



J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
Dept. 2HX 

WASHINGTON, D. C. 
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A RADIO-DISPLAY CAR 

f PHE new automobile shown in Fig. A has 
* been designed and built by It. E. Tongue 
& Bros., Inc., and is used to demonstrate Cros* 
ley and Amrad radio sets to the public, and 
also to stimulate dealer interest in these sets. 

The amplifier is a "Pam" Model 26-D, 
which operates from a 12- volt storage bat- 
tery; the "B" potential of 426 volts and the 
"C" bias of 76 volts are obtained from bat- 
teries. Another "Pam" amplifier, Model 
5-D, is employed which utilizes only three 
type *21A tubes, and operates from a 6-volt 
storage battery; the M B" potential of 167.6 
volts, and the 10.5 volts of "C" bias are also 
obtained from batteries. 

A single microphone employing two type 
'12A tubes operated from a 6-volt storage 
battery, 90 volts of "B," and 4.5 volts of 
**C* h are used for announcing and public ad- 
ureas work. 

Five Wright-DeCoster dynamic speakers 
(with 6-volt fields), one at the front, two 
at the rear, and- one at either side of the 
truck, complete the loud-speaking arrange- 
ments. The speakers on the front and rear 
are equipped with heavy baffle plates and flare 
horns; those on the sides, as may be seen 
from the illustration, are used with baffle 
plates only. A double phonograph turn- 
table operated by a Radak and a Pacent 
pickup complete the phonograph equipment. 

Preliminary tests with the car seem to 
have proven its value to the public. The 
enormous volume - output enables the car to 
attract attention from great distances. Tie- 
ups have been made with the fairs in the 
district to have the car entertain the crowds 
and at the same time display the receivers. 




BIASING THE PENTODE 

IN the majority of modern circuits the 
A power tubes obtain their negative grid 
bias through the use of a resistance between - 
the filament and ground through which the 
plate current of the tube or tubes flows. 
This resistance is in series with the plate 
resistance (Rp) of the vacuum tube and the 
plate voltage is divided across the two. It 
is thus necessary that the total voltage be- 
tween the plate of the tube and the ground 
be augmented by the required grid bias. 
Not only is the D.C. voltage across both the 
biasing resistor and the plate resistance of 
the .tube but the signal also appears across 
both. 

Let us consider a circuit such as that 
shown in Fig. 1A. To the plate voltage, it 
appears as in IB, but when bypassed by a 
condenser as shown, the effective circuit, as 
far as signal voltages are concerned, is as 
in C. A. voltage across the biasing resistance 
and the condenser, which is opposite in phase 
to that in the grid circuit and which will 
neutralize the signal if the bypass condenser 
is not large enough to effectively short-cir- 
cuit the biasing resistance to all signals of 
the lowest frequency which it is desired to 
amplify. The magnitude of this out-of -phase 
voltage is dependent upon the amplification 
factor of the tube and in the case of the 
pentode can become of large proportions. 

In order to suitably bypass the resistance 
in the case of the pentode output tube, it 
would be necessary to employ a condenser of 
from 15 to 30 microfarads. This is decidedly 
uneconomical and it is apparent that the use 
of this system in the case of the pentode will 
result either in the loss of the low fre- 
quencies or in the necessity for the use of a 
tremendous bypass condenser. 

There is a way out which entirely avoids 
the necessity for a large condenser in this 
position. That is to use a circuit in which 
the filament is at ground potential and in 
which the bias is obtained from some point 
on the voltage divider negative with respect 
to ground by the required amount. 

Such a circuit arrangement is shown in 
Fig. 2. No circuit flows in the grid circuit 
and there will be no voltage drop through 



the filtering resistance R shown, under any 
circumstances. The filter may therefore 
employ a resistance of 100,000 ohms to- 
gether with a condenser of about .2-mf. to 
keep the signal voltages out of the power 
supply system. 

When an analyzer is used to measure the 
control-grid voltage, a reading will be ob- 
tained that is lower than the actual grid 
voltage. This is due to the current drawn 
by the meter in the analyzer, causing a drop 
in voltage through resistor R. This drop in 
voltage should be taken into account when 
measuring this voltage, or else the resistor 
(R) should be short-circuited. 

(Extensive information on the practical 
aspects of pentode operation is contained in 
the article, "Pentodes and Their Use." by 
G. E. Denton, which appeared in the August, 
September and October 1931 issue of RadiO- 
Craft.— Tech. Ed.) 
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FiO. 1 above; Fig. 2 below. 



W. C. RAWLS & COMPANY 
Bankers Trust Bldg., Dept. RC, 
Norfolk, Virginia 

GENTLEMEN: — Please send me complete information about your 
dealer's franchise, aa described in July RADIO-CRAFT. 



Name 



Address 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. B2-6H, Chicago, III. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and all de- 
tails of your Special Offer, including your "Pay After Graduate" 
offer. 



Name 



Address 



City State. 



City State. 



-Dear Mr. Smith: Dept. 2HX 

Send me "Rich Rewards in Radio,*' which points out the spare time 
and full time job opportunities in Radio and gives full information 
on your plan of training men to become Radio experts through 
your home study course. This request does not obligate me in 
any way. 



MIDWEST RADIO CORP., 
Dept. 90, 
Cincinnati, Ohio 

Please send me your FREE catalog of Radios, Short-Wave Conver* 
ters» etc.. as described in your advertisement in July RADIO* 
CRAFT. 



Name - Age.. 



Name 



Address 



Address 



City 



State. 



City 



State. 



Televisor 

Most efficient televisor produced for 
home use. Equipped with Duralu- 
minum lens disc 16" diameter. 
Each of its 60 lenses accurately 
adjusted locally to pnxluee char, 
definite images on screen. Disc 
driven by heavy duty synchronous 
motor, with switch and framing de- 
vice operated from front panel. 



Short Ware 

The Raw-Is Short Wave Unit in con- 
nection with the broadcast receiver 
has been especially designed for 
long distance short wave reception 
from 15 to 200 meters, Super Het- 
erodyne Circuit incorporating 9 
tubes in the combination. The use 
of the new multi nut and pentode 
tubes give exceptional tone and 
power. To switch from one short 
wave band to another, it is unneces- 
sary to change coils — just the click 
of the panel switch and the change 
is made automatically. 




Broadcast 

A six-tul>e receiver, designed to give 
the ultimate in tone, selectivity and 
power. Uses the following tubes: 
two 235 Multi Mu, one 224A De- 
tector, one 227 and one 247 Pentode 
output with 280 rectifier. The tone 
quality of the set is due to the accu- 
rate matching of all parts. Its eight- 
inch Dynamic speaker handles, with- 
out distortion, the tremendous out- 
put of the pentode tube. Designed 
es|>ecially for reception of the syn- 
chronized voice with television 
image. 

Television 

The television receiver is the most 
important receiver of the combina- 
tion. Eight tubes T.R.F. circuit, 
using two 235 Multi Mu in RF cir- 
cuit, one 224A Detector, one 224A, 
one 227 and two 245 s in audio cir- 
cuit, also with the 280 rectifier. Very 
careful attention has been given the 
audio amplifier and its frequency re- 
sponse is Hat from 15 to 75,000 
cycles, which is necessary to give 
clear, definite television images. Its 
two 245 tubes are so connected to 
supply the undistorted output and 
current necessary for proper opera- 
tion of the Rawls crater point lamp. 



To (live the public the very latest in television 
our engineers ha\e produced the "Ultimate in 
Television and Radio." — Model Tl'85. . . . 

O O 

Pioneering in the tile vision field they were 
quick i<> grasp the need of a set eatable of pro- 
during a picture large enough for a group to 
sit bv and enjoy. 

O O 

Xo longer is it necessary to peep into a small 
aperture une pel sin at a time. The TV85 pro- 
jects a picture on a screen in the panel of set. 
Invite your friend' — any number of people can 
enjoy the program. 

O O 

In addition it is now possiMe to get the added 
thrill of I.ISTKNINC Tn AS WKLl, AS SKK- 
your favorite artist on the screen . . , and 
the TV85 is not only a television receiver ... it 
is also the latest in combination ALL WAVE 
RFiCIUl'liRS. . . . Covering hands from 15 t« 
550 meters. 

O O 

Housed in a beautiful console cabinet that will 
fit the appointments of the most pretentious home. 
, . . TRl'LY the last word in TliLHVl SIO.V 
AND RADIO. . . . 



Think of the thrill of reaching out with just 
a turn of the dial to that unknown, unexplored 
region of short waves . . . just beyond the range 
of your present receiver. . . . 

O O 

Distance means absolutely nothing . . . FOR- 
KIGX llROAIM'AST an exciting chase through 
the underworld of a distant city hot on the trail 
of a murderer, thief, reported clearly by the jnilicc 
department. You don't have to strain to listen 
. . . signals come in as loud and clear as your 
local broadcast. 

O O 



Listen to 
the world. 



AMATKIR STATIONS all over 
O O 

Hear the progress in the field of Aviation. 
Hans are timed and reported exactly the same 
as on the most modern railroad ... 1 >allas. 
Texas, reports Xo. 622 overdue . . . quickly the 
entire country is on the quevive searching for the 
missing plane. 



It is positively thrilling . , . and don't forget 
all this time you are comfortably stated in your 
favorite chair surrounded by your family and 
friends . . . enjoyment for them all. . . . 

He up to date. . . order your Rawls TV85 
today . . . costs no more than a good single pur- 
pose receiver, yet it provides thrills that you've 
never experienced. 



LIST PRICE 

$ 295°° 



Dealers' franchises will be Valuable. Write us of your qualifications for exclusive contract. 
If there is no dealer in your community handling the complete Rawls television set, write us direct. 



W. C. Rawls & Company RC 
Bankers Trust Building 
Norfolk, Virginia 

(icntlemen: Please send me complete 
information about your dealer's franchise. 

Name 

Address 

City State 



RYR112A Amplifier $1,50 

RYH120 Amplifier 3.00 

KYR171A Amplifier 90 

RYIU9D Detector Amplifier 2.75 

RYRl!l<> Detector Amplifier 2.50 

RY It 20)1 A lie let- tor 4.00 

RYU201A Detector Amplifier 75 

KYK2lu Power Amplifier 7.00 

RYIIZ22 IM! Four Element Tube ... 4.50 

KYB224A Four Element AC Tuhe 1.60 

KYR22«; AC' Ampllller 80 

RYH227 AC Defector 1.00 

RYR230 2- Volt General Purine 1.60 

RYR231 2- Volt Output t.60 



RY 11232 2 -Volt Screen Grid 

RYJS233 2 -Volt Pentode 

RY1I235 2%-Volt Multi-Mil 

RYR236 «.3-Volt Screen Grid 

RYI1237 r,.3-V. Heater Amp. & Ose'r 

RYH23S rt.3 Pentode Amp 

RYII23U H.3-V. Radio Frequency Pen. 

RY 11243 Power Amplifier 

RYH247 2 1 4-Vo1t Pentode Amplifier.. 

HYU2.M> Power Amplifier 

KYI12S11 Full Wave Rectifier 

RYU281 Half Wave Rectifier 

ItYJtfa! 2 l /i-Volt Multl-Mu 

Rawls Teletnm Crater Polm. 



2.30 
2.75 
1.60 
2.75 
1.75 
2.75 
2.75 
1. 10 
1.55 
6.00 
1.00 
5.00 
1.60 

to. 00 




W. C. RAWLS & COMPANY 

H C. BANKERS TRUST BUILDING • • NORFOLK, VIRGINIA 



"Originator* of Rawls 
Yellow Bate Tubes" 
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MORE 
MONEY 
FOR YOU 




There are still a few places where we can appoint 
CERTIFIED TRIAD DEALERS and SERVICEMEN. Since the 
first announcement of our plan to bring out CERTIFIED 
TRIAD TUBES and sell them to you — direct from our factory — 
many have taken advantage of our offer. It was not necessary 
to say anything about better tubes, better discounts or our 
special bonus plan. 

IN 



.CERTIFIED TRIAD 



Neither did we have to mention our special sates helps, in the form of window-display 
material and circular matter for getting sales, for you, direct-by-mail. 

From the number of coupons clipped from our ads and sent in to us, it is apparent that 
our tubes have been giving great satisfaction and that everyone believed our new sales 
plan would naturally embody all the latest sales helps. It seemed to be a foregone 
conclusion that if TRIAD was doing it, it would be well-done. 




and MORE 

SATISFIED CUSTOMERS 



And then — when our story went out, in reply to the coupons, we were 
delighted to find that we had done the very thing thousands of dealers 
and servicemen said should be done. In other words, we made it 
^ possible to meet competition and still make a real profit. Our 

method is a very simple one. Well send the glad tidings to you, 
^(jjH if you mail the coupon now. 

I* ^ lt 0t**j^L There are two very good reasons for immediate action: 

fcr^r^^ 1st, We protect the territory of every CERTIFIED TRIAD 

DEALER and CERTIFIED TRIAD SERVICEMAN. 

2nd, Our special bonus plan will remain in force all 

LEARN ALL ABOUT IT! 



MANUFACTURING CO. 
PawtucKet R. t. 



semi me mm Mete In form at Ion about your 
.s I Mail for servicemen and dealers. 

I>een a serviceman for years. 

II tubes i»er year. 

lelonK to. the Serviceman's 

sociatlon. 

ante 

Adiires 

City State 

Mv letterhead or rani Is attorned. 
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